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PREFACE. 
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Aiil hm-s and M r. Jianyaril lorni ‘‘Leisure Readiii;^s/’ 
the lilih vohiiue uT the “ Know lediL»;e Library Series/^ 
The ubjei t in all the.-se Ms.say.s has beiai that which 
tin; jH’ojoitor.s ui‘ K NowLKhOK have liad in view, — to 
bring seieiitilitJ tiiels belbre the jmblic in simjilo but 
coriM'cl words, withoid perjilexing readei’s, on the one 
liiuid, ]>y recondite descriptions or tecdinical ((Tins, 
a, lid without derogating, on tiie oilier hand, IVoni the 
dignity ol seienee. 

ILeilART) A. ih.'OCTOR. 
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CUAHLES n. ]>Ainyix. 

1!Y U. A. liUXTOU. 

rrrvRLKS Darwin, tlio Nowton of Biology, clioil on 
Wo(ln(3sday, April 19, 1882, aged 78 yenr.^i. JIo was 
br^rn on robruary 12, 1800, at Slirc‘wsbnry. 11 is 
fatlicr was Dr. 11. W. Darwin, IMl.S.; liis grand- 
f.iihor Dr. Erasmus Darwin, antlior of ‘^Tbo 

liolanic dardon,^' “ Zoononiia/' and otlu'r works. 
Slii'owsbnry dram mar School may I’aii-ly b(‘ ])r(uid of 
the circumstance that the most eminent naturalist of 
the nineteenth century Avas trained under her care. 
In 1825 Darwin loft Shrewsbury for Edinburgh, where 
h(' attended the University lectures for a period of 
two years, at the cud of which he entered at Christ 
College, Cambridge. Ho took his degree in 1831. 
In this year he learned that Captain Fitzrojr had 
offered to share his cabin with any competent 
naturalist who would accompany him in H.M.S. 
Brctgle, which was about to sail on a voyage of cir- 
cumnavigation. Darwin tendered his services, and, 
doubtless, the world owes to this circumstance, moi'e 
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than to any others the wideness of Darwin’s /lews as 
a naturalist, and the noble generalisation with which 
his name will in all future time be associated. The 
voyage of the BcatjJe. has been described by himself 
in one of the most delightful works in the English 
language The charm of foreign travel to a mind 
imbued, as Darwin^s was, with a sense of the signifi- 
cance of all Nature’s teachings, is graphically pre- 
sented in the “Journal of Hosoarchcs into the Geology 
and Natural History of th(» Various Countries visited 
dining the Voyage of II.M'.S. Bvagle Round tho 
World.” 

Returning home with shattered health, but with his 
mind prepared to search siiccossfnlly into the secrets 
of Nature, Darwin was in no haste to propound crude 
or iinrnatnre speculations. The facts ho had observed 
seemed, ho tells us, to “throw some light on tho 
origin c)f species — that mystery of mysteries, as it 
has been called by one of our greatest philosophers.” 
Rut fanciful in aginings were not the means by which 
this light was to bo concentrated. It would be well 
if every one who desin a to advance the interests of 
science would bear in mind how our great naturalist 
proceeded at this stage of his researches. “ It occurred 
to mo,” he says, “ that something might, perhaps, be 
made out by patiently accumulating and reflecting 
on all sorts of facts which could possibly have any 
bearing on it.” Perhaps a few months might be 
thought no unsuitable period within which to arrange 
and systematise the observations which were available 
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for Darwin^s purpose. But no. After five yoars^ 
work,” he says, I allowccf myself to spccnljite on tiie 
subject, and drew up some short notes. These 1 
enlarged in 1844 into a sketch of the conclusions 
which seemed to mo probable.” But even then ho 
regarded his labours as only beginning. Ho was 
engaged during many more years in steadily pursuing 
the great object of his rosearclies. Prevented by im- 
paired health from working continuously for any 
great length of time, he returned again and again to 
his labours, affording, as Dr. Lank ester has well r('- 
marked, noteworthy example of what difficulties 
may bo overcome by untiring zeal, groat perseverance, 
and a remarkable amiability and kindness of dis- 
])osition.” During the interval, too, which preceded 
the publication of his Opus Magnum,” ho published 
many valualdo contributions to scientific literature. 
Among these may be specially mentioned his “ Moiio- 
grapfi of the Family Cirripedia ” — that is of the class 
of animals to which the familiar barnacles and s('a 
acorns belong. It is stningo now to find tliat this 
work was spoken of in 185G as that on which Darwin^s 
future reputation would bo founded, “His great 
work,” says his biographer in that year, “ and that on 
which his reputation as a zoologist will doubtless 
depend, is his ^ Monograph of Cirripedia.^ The ex- 
cellent style, the great addition made to the existing 
knowledge of the family to which it is directed, and 
the remarkable caution exercised by the author in 
coming ts) his conclusions, render this work a model 
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of the manner in which such works should be written/^ 
This was high praise, and praise bearing in a specially 
interesting manner on the estimate we are to form of 
that great work which was all this time in preparation. 
It is well to recognise that the chief characteristic of 
tho man who has put forward the most daring 
biological theory of the present century was remark- 
able caution in coming to conclusions.^^ 

In the year 18u8, when tho labours of Darwin on 
his theory of tho origin of species were as yet un- 
finished, Mr. Wallace, who was then engaged in 
studying the history of the Malayan Archipelago, 
sent him a memoir embodying the same general con- 
clusions to which he had himself been led, and 
requested that he would forward it to Sir Charles 
Lyell. This memoir was published in the third 
volume of the “Journal of tho Linnccan Society.*^ 
Sir C. Lyell and Sir Joseph Hooker, both of whom 
knew of Darwin^s work, suggested to him that it 
would be advisable to publish with Wallace's memoir 
some brief extracts from his own manuscripts. This 
was accordingly done, and an abstract — necessarily 
imperfect, Darwin said — of the new theory of the 
origin of species by natural selection was published 
on November 24, 1859. It will be in tho recollection 
of most of our readers with what a storm of mingled 
ridicule and indignation the new theory was received. 
Wild views spread on every hand as to its nature, and 
even those who had the moans of mastering Darwin^s 
reasoning joined in misrepresenting and ridiqiiling his 
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do. urines. A considcrnble time elapsed before ilie 
general public would consent to inform tliernselves as 
to the real nature of the theory which they had b(‘en 
all but unanimous in abusing. Yet of this self-same 
theory. Professor Huxley (who, from the beginning, 
was one of its most earnest, eloquent, and laborious 
advocates) said ten years later before the Royal In- 
stitution of Groat Britain, that so rapidly had it 
established itself in favour, that ho began to think it 
would shortly require for its welfare a little healthful 
opposition. This would not be tho place to discuss at 
length ^Hho theory of natural selection (that is, of 
tho preservation of favoured races in tlu^ struggle for 
exist once). Presented briefly, it amounts to this, 
that during a long course of descent, speci(*s, not only 
of animals, but of ])laTits, arc modified by tho s(‘loctive 
preservation of slightly varied forms, adapted some- 
what bettor than their follows to the circumstances in 
which they are placed. How far this doctrine of tho 
modification of species extends, oven Hjirwin himself 
has not claimed to assort with confidence ; but ho 
wont very far. I eannot doubt, ho said, "'that the 
theory of descent, with modification, embraces all the 
members of tho same class. 1 believe that animals 
have descended from at most only four or five pro- 
genitors, and plants from an equal or lesser number.^' 
Ho looked forward even farther, however. Analogy 
would lead me one step further,” he said, namely, 
to the belief that all animals and plants have descended 
from some one prototype ; but this inference is chiefly 
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grounded ojj aiialog’y, and it is immaterial whether or 
not it bo accepted. Th5 case is diffei-cnt with the 
members of each {Treat class, as the Vertebrata, the 
Articulata, &c., for here we liave distinct evidence 
that all have descouded from a single parent/' Daring 
as these views seem even now, it is difficult to recall 
how much more daring they wore when Darwin first 
})ropounded them. To a large proportion of tlie 
naturalists of our day Darwin's theory seems almost 
bey(md question ; the young and rising naturalists in 
])artieular, of whom Darwin expected with confidence 
that ihey would bo able ^^to view both sides of the 
question with irnpartifxlity," havo justified his confi- 
dence; but when ho announced his theory, there were 
not twenty living men who wore likely to receive it 
with favour. It was in an especial manner on account 
of its supposed bearing on religious questions that 
the Darwinian theory when first propounded was 
repugnant to the feelings of many conscientious men. 
Gradually, however, it was felt that the nosv theory, 
riglitly understood, tended to raise instead of to 
degrade, as was alleged, our conceptions of the 
scheme of creation. To quote the noble words with 
which Darwin concluded his treatise: — ‘^From the 
war of nature, from famine and death, the most 
exalted object which we are capable of conceiving — 
namely, the production of the higher animals — directly 
follows. There is grandeur in this view of life, with 
its several powers, having been originally breathed by 
the Creator into a few forms, or into one;, and that 
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whilst tliis planet lias gone cycling on according to 
the fixed law of gravity, frdni so simple a beginning 
endless forms most beautiful and most wonderful have 
been and aro being evolved/^ 

In the ^'Origin of Species'’ Darwin had not actually 
expressed his views as to the ancestry of man^ though 
he had left them to be very clearly inferred. “It 
seemed to me sufficient to indicate that by this work 
^ light would be thrown on the origin of man and his 
history/'' for this implied that man must be in- 
cluded with other organic beings in any general 
conclusion respecting his manner of appearance on 
this earth." But in the “ Descent of Man/' Darwin 
dealt at length and boldly with that subject on 
which he had hitherto doomed it well to be reticent. 
Ho presented man as co-descendant with the catarhine, 
or “ down-nostrilled " monkeys, from a hairy quad- 
ruped, furnished with a tail and pointed ears, and 
probably a climber of trees. Nay, he traced back the 
chain of descent until he found, as the progenitor of 
all the vertebrate animals, some aquatic creature pro- 
vided with gills, hermaphrodite, and with brain, 
heart, and other organs imperfectly developed. The 
treatise in which this view is presented falls in 
no respect behind Mr. Darwin's other great work in 
closeness of reasoning and grasp of facts. The 
portion of tho work — more than one-half — bearing on 
sexual selection, if somewhat less satisfactory and 
conclusive, forms yet a most important contribution 
to the Yiide subject of the genesis of species. The 
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closing words of this treatise may fitly here be quoted. 
After speaking of the distaste with which many 
persons would probably regard his conclusions as to 
the descent of man, and then touching on the hopes 
which the advance of the human race in past ages 
seems fairly to justify, he says wo are not, however, 
concerned ^Svith hopes or fears, but only with the 
truth as far as our reason allows us to discover it. 
I have given the evidence to the best of my ability, 
and we must acknowledge, as it seems to me, that 
man with all his noble qualities, with sympathy which 
feels for the most debased, with benevolence which 
extends not only to other men, but to tlio humblest 
living creature, with his god-like intellect which has 
penetrated into the movements and constitution of 
the solar system — with all these exalted powers — man 
still bears in his bodily frame the indelible stamp of 
his lowly origin.” 

After the publication of his first groat work, Darwin 
continued to gather evidence tending' to strengthen 
his theory. In 1802 he published his remarkable 
work on the "Fertilizalicm of Orchids;” and in 1867 
his "^Domesticated Animals and Cultivate;^ Plants, or 
the Principles of Variation, Inheritance, Reversion, 
Crossing, Interbreeding, and Selection under Do- 
mestication.” In 1872 Mr. Darwin published The 
Expression of the Emotions in Man and Animals;” 
in 1875, Insectivorous Plants;” in 1876, "Cross 
and Self-Fertilization in the Vegetable Kingdom ;” 
and in 1877, "Different Forms of Flowers fn Plants. 
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of the same Species/* Only the year before his 
death appeared his work ujJon earthworms, in which 
ho traced the operations of worms in gradually cover- 
ing the surface of the globe with a layer of mould. 


NEWTON AND DARWIN. 

Ur R. A. PROCTOR. 

In Charles Darwin science has lost one who has done 
more than any since Newton to extcaid uiei/s recog- 
nition of the wideness of the domain of law. When 
Copernicus and Kepler and Newton removed the 
earth from tho central position in the universe, which 
had so long been assigned to it, they taught men to 
app^'clate more justly than before tho vast extension 
of the universe in space. The earth, which had seemed 
to surpass in importance every orb in existence, was 
seen to bo a mere point in the solar system, and in 
turn the solar system was seen to be a mere point in 
the universe of stars, the stellar system (though so 
vast that it appeared infinite by comparison with all 
that men had heretofore imagined respecting space), 
to be as nothing in the real universe. With the widen- 
ing of men*s ideas respecting space should have come 
a wideningof their ideas respecting time, until from of 
tho few thousands of years over which they had extended 
their survey, they had learned to recognise the millions 
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of years belonging to the lifetime of a planet, the far 
longer intervals measuring the duration of solar sys- 
tems, and finally the eternities in which these periods 
of time, vast though they seem, are utterly lost. But 
with this widening, of men^s conceptions as to space 
and time, should have come also a widening of their 
ideas respecting the operation of law. Within the 
petty domains of space which they had surveyed, the 
growth of a plant or an animal seemed naturally to 
belong to the domain of development; but wider and 
grander processes of evolution seemed as far outside 
men's thoughts as the infinite star depths in which 
modern science believes, or the vast periods of time 
during which modern science sees that planets and 
solar systems have existed. Newton taught men how 
wide in space is the domain of law, and rightly under- 
stood, what Newton taught should have shown men 
how long also in time last processes of development 
according to fixed law. Yet precisely as men were 
far readier to accept the doctrine of infinite (or practi- 
cally infinite) space, than that of inconceivably vast 
periods of time, so also were they far readier to be- 
lieve in a law like that of universal gravitation, opera- 
ting* throughout regions of space practically without 
limit, than to perceive (what this in fact implied) that 
in time, as in space, the domain of law must be to our 
conceptions — limitless. 

It came, therefore, as a shock even to many of the 
more thoughtful among us, when Darwin propounded 
a law of Nature, less grand than Newton's ^eat law, 
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in tha.t instead of ranging visibly tlirougbout iniini- 
ludes of space, it dealt only \f ith the families of living 
creatures inhabiting this earth, but grander in relation 
to time (or rather in its more obvious reLition to 
time), in that it required us to believe in processes of 
development operating throughout tens and liundrcds 
of thousands — nay, throughout millions of years. 
Men were not prepared to extend on a sudden their 
conceptions of time in the same degree, or in anything 
like the same degree, that they had perforce extended 
their conceptions of space. The more profound, 
indeed, had already seen that this was only a logical 
consequence of the widening of our ideas of space, — 
that the vastness of God^s domain involved its corre- 
spondingly extended duration. But Darwin was the 
iirst to give definite tangible evidence of the practi- 
cally infinite extension of time during which the pro- 
cesses going on all around us have gone on in the 
past, and (presumably) will go on in tho future. The 
universe, as Newton presented it, might have been 
framed in a second by an Almighty Being, to last an 
hour, or a year, or a century, and then to be replaced 
by some new order of things ; though everything in 
it, even as thus presented, suggests that in duration, 
as in extent, it was, and is, and will be infinite to our 
conceptions. But Darwin showed the traces of long- 
past SBons, of long-past mons of mons, traces affording 
evidence as clear to the eye of science as is the evi- 
dence of the vastness of space afforded by the faint 
rays of telescopic stars. 
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I do not know* whether the grandciir of the 
universe, as pictured By Newtonian astronomy, or 
the vastness of past and future time, as pictured by 
the Darwinian system, is the more impressive. Cer- 
tainly there can be imagined nothing much more 
wonderful than those vast depths of space in which 
wo are absolutely compelled to believe since Newton 
established the great law which bears his name. But 
if there is aught grander than this, aught more solemn 
in its impressiveness, it is the thought of the immea- 
surable vistas of past time, during which the races in- 
habiting earth came into being under the action of the 
laws assigned to them ; the still vaster time-intervals 
belonging to the generation of systems of worlds; the 
periods so vast that we cannot regard them otherwise 
than as infinite, during which not solar systems, but 
whole galaxies of such systems, and systems of such 
galaxies — nay, higher and higher orders of such sys- 
tems, absolutely without end, as without begiuning — 
came into existence. 

That this widening of our conceptions of time as 
of space, and thence the widening of our ideas as to 
the domain of law, and consequently the recognition 
of the infinitely perfect nature of the laws of the 
universe (for only very excellent laws can work for 
long, and only perfect laws can work for ever) should 
have been regarded as antagonistic to religioii in its 
wider and nobler sense, can only be regarded as 
resulting from the blindness, or the perversity, or the 
wrong-headed ness, of the ignorant. That some of 
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the fancies of dogmatic religion, some parts of the 
complex systems which the I^bbinistic type of erudi- 
tion has invented in all religions, should seem incom- 
patible with these developments of our knowledge 
and still wider enlargements of our conceptio s, can 
be understood. But that religion, in which all men 
may (in which all reasoning men must) agree, has 
been rendered infinitely grander — infinitely more im- 
pressive by onr flow knowledge. It has also been 
rendered infinitely more reasonable. Men had spoken 
‘"Df God as Omnipresent and Alnnghty, but they had 
assigned a mere point in space as his domain; they 
had described him as Eternal, but they had recog- 
nised his influence as existing for the merest second 
of time ; and finally they had in words attributed all 
Wisdom to him, while in fact they had limited his 
wisdom to the provision of laws capable of operating 
but imperfectly, and for a brief period. Science 
shows now the infinite domain of the Omnipresent, 
its inconceivably vast duration, the perfection of the 
laws which so rule it that they operate throughout all 
space and all time. Yet a few who cannot raise their 
eyes from this petty earth to the heavens, or extend 
their thoughts to perceive the perfection of the laws 
governing a universe for all time fas we know time) 
find no nobler teaching in these grandest revelations 
of science than that God is set on one aide in the 
name of universal evolution.^' It is as though men who 
had observed but the working of a clock's escapement 
should regard the discovery of the train of wheell 
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leading to the escapemcnt-whcel proof positive that 
no reasoning mind hiM fashioned the mechanism. 
That which the bigoted on either side, the religious 
and the irreligious fanatic alike, agree in regarding as 
the disproof — if admitted — of a Being working '^in 
and through all things,'^ affords in reality the most 
overwhelming evidence, the solemnest demonstration 
that such a Being exists : though science must say of 
Him now as was said of old by Elihn, ^'as touching the 
Almiglity, we cannot find him oiit.’^ 


DREAM 

BT EDWARD CLODD. 

Tite remarks which follow some questions concern ing 
the attitude of science towards dreams, asked in 
one of the earlier numbers of Knowledge ^ indicate how 
belief in their quasi-supernatural character lurks in 
the minds of intelligent persons who would resent 
being oalled superstitious. 

Certainly, the antiquity and persistence of that 
belief are small matter of wonder when we reflect 
that the phenomena of dreaming are pi^cisely of a 
character to sustain that feeling of mystery which 
man^fl surroundings awaken within him ; but an 
inquiry into its origin and growth may best dispel it, 
while such an inquiry will add its witness to that of 
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the great cloud of witnesses ” concerning tlie sur- 
vival, often in least suspected form, of rucio primitive 
philosophies among the elaborated beliefs of civilised 
races. 

The youngest and most vigorous of the sciences, 
Anthropology, has already nnule us familiar with the 
nature of a vast body of evidence, uniform in character, 
unearthed from old river- valleys, caverns, mounds, 
and tombs, witnessing to the primitive savagery of 
man and his slow uprising therefrom; but such 

ridcnce touches us only on the intellectual side. 
Even should desired skeletons of veritable men of 
mioconc times — still bettor, of the missing 
simIuH — turn up, wo should yet be within the limits of 
paleontology and zoology. Such relics of our remote 
ancestry would remain specimens only — a little less 
than kin/* It is not until the evidence from the Drift 
and from surface remains (about which Knowindgo 
may hereafter tell its readers more in detail) gives 
place to that supplied by immaterial relics — articulate 
speech, myths which were for the time real, and 
sufficing explanations to him — that man touches us 
as/eZ/oM^-man, as thinher,^ striving to read the riddle 
of the painful earth/* and to peer into the mysteries 
of being. 

Now, for the purpose of this inquiry, it is needful 
to have understanding of the mental condition of 

^ “Man, a derivative root, means to think. From this we have 
the Sanskrit manu, originally thinker, then man.” — Max Muller’s 
Ltmg, I., 437. 
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races in low stages of culture, and, generally, it may 
be said that the modern? savage is, as the primitive 
savage was, in a state of fog concerning the nature 
and relation of what is in the mind to what is outside 
it. In this ho may perchance command the sympathy 
of the modern philosopher, there being this important 
difference between the two, that while the philosopher 
speculates upon the nature of the connexion betw'een 
his mind and the external world, and confesses that 
'^his knowledge of matter is restricted to those 
feelings of which he assumes it to be the cause, the 
savage has no capacity for such thought at all. lie 
has nothing in his slender stock of words corre- 
sponding to the terms objective and subjective ; 
that stock has no substantive verb ^^to bo^^ — as, 
indeed, few of the languages of the world have ever 
had. He cannot distinguish between an idea and an 
object, an illusion and a reality, a substance and its 
image or shadow ; and under bodily ailment, indiges- 
tion born of gorging, or delirium caused by starving, 
gives shape and substance, a local habitation and a 
name,^^ to ^'airy nothings,'^ spectres of diseased or 
morbid ‘imagination. Misled by superficid resem- 
blancil^, he jumps at the most absurd conclusions ; 
ignorant of the necessary relation between cause and 
effect, he is carried about with every wind of ^ 
fancy ; nor has he the capacity, which is measure 
of intellectual growth, to strip the special of its 
accidents, and sink it in the general. 

For example, he gives a different name to the tails 
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of various animals^ but has no name for in 

geiioral; he can speak of siift shine, candle, fire- flame, 
&c., but light” is an abstract term which he is 
unable to grasp. Such is liis confusion between a 
thing and its symbol, that the name of a man is held 
to be an integral part of himself; ho shrinks from 
revealing his own, lest the man to whom ho imparts 
it injures him through it; still more docs he recoil 
from naming the dead, or powers credited with bale- 
ful influence. He dreads having his portrait taken, 
■Reeling that some part of himself has gone in the 
process ; the better the likeness, the more has virtue 
gone out of him.” Cailin relates that he caused great 
commotion among the Sioux by drawing one of their 
chiefs in profile. Why was half his face left out ? '' 
they asked ; Mahtoochega was never ashamed to look 
a white man in the face.^^ The chief himself did not 
take ofTeiice, but Shonka, the Dog, taunted him, 
saying, ^'The Englishman knows that you are but 
half a man; ho has painted but one-half of your face, 
and knows that the rest is good for nothing.” Which 
led to a quarrel, and in the end Mahtoochega was 
shot, the bullet tearing away just that part^^of the 
face which Gatlin had not drawn. 

We may now more clearly understand how the 
savage wil| interpret phenomena of a jnorc complex 
order, and why he can interpret these only in one way. 
The phantasies which have flitted across the brain in 
coherent order or unrelated succession when complete 
sleep was lacking, leave the traces of their passage on 

c 
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tho memory, and they are strong of head and hea^^, 
"true peptics who have' no system/^ as CiirJyle says, 
whose awakened consciousness is not affected by tlio 
harmonious or discordant, tho painful or pleasant, 
illusions which have composed their dreams. liut 
while for us they fill an empty moment in the telling, 
albeit now and again causing " eerie feelings, and 
quickening such remains of superstition as slumber in 
the majority of us, they are to the untrained intelli- 
gence of the savage as solid as the experiences of his 
waking moments, true not only "while they lasV^ but 
for ever afterwards. And the limits of hislangnago 
only deepen the confusion within him when ho tells 
what ho has seen, and heard, and felt, and whither ho 
has been. For tho speech cannot transcend tho 
thought, and therefore can represent neither to him- 
self nor to his hearers the difference between the 
illusions of the night and the realities of the day. 
The dead relations and friends who appear in dreams 
and live their old life; with whom he joins in the 
battle or the chase ; with whom, the toils over, he sits 
down to feast, not, like the Psalmist, in the presence 
of his enemies, but upon succulent slices of the enemies 
themselves; the foes with whom he struggles, the 
wild beasts from which he flees, or in whose grip 
he feels himself, and, shrieking, awakens his 
squuw ; the long distiinces he travels to dreamlands 
beyond and above — are all real, and no "baseless 
fabric of a vision.^' The belief is strengthened 
by that intensified form of dreaming called "nigljt- 
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.mare,^'' when gaping, grinning spectre-monsters sit 
upon the breast, stopping brehth and paralysing motion, 
which has helped to create the vast army of nocturnal 
demons that fill the folk-lore of the world, and that 
under infinite variety of hideousness have had lodg- 
ment for centuries in the beliefs of higher races. 

What Schoolcraft says of the Indian mind, that "a 
dream or a fact is alike patent to applies througli- 
out the whole range of the lower culture, a marked 
and wide-spread form of the confusion being in the 
•belief that the soul leaves the body during sleep. 
Among the Zulus, when dead relatives appear to a 
man in his sleep, he concludes that their spirits still 
live, and the savage notion, that a sleeper should not 
be wakened, because of the possible absence of his 
soul, finds some continuity in' the belief of medimval 
times, that trance and catalepsy were proofs of the 
temporary departure of the soul from the body. 
Hence, as Mr, Fiske has remarked, it was no easy 
matter for a person accused of witchcraft to prove an 
alibi ; for to any amount of evidence showing that the 
body was innocently reposing at home and in bed, the 
answer was obvious, that the soul may, nevertheless, 
have been in attendance at the witches' Sabbath, or 
busied in maiming a neighbour's cattle ! " 

Keeping in mind what has been said about savage 
mental philosophy, it is not surprising that the infe* 
rence drawn from the phenomena of dreams is belief 
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iij a double existence. Besides that waking self of 
which the savfige is hazily conscious, there must be 
aiioiher which, roaming the world while the body 
is at rest, secs and docs the things dreamed. Waking, 
the savage knows, or wall be told, that whatever his 
dreams reveal to the contrary, he lia^ nut moved from 
the place where he lay down; therelbre it is that 
ghost-soul — that other self — which has been aw\ay on 
tlu) strange or fixmiliar errand. And such belief in 
another self — in the body, yet at times not of it — is 
confirmed by daily experience. There are the suspei/sf 
sions of consciousness witnessed in sxvoon, apoplexy, 
catalepsy, and other forms of insensibility. Then 
there are the phenomena of shadows and reflection, 
actual existences to the savage, mocking doubles of 
himself. The shadow accompanies, goes before, or 
follows him by sunlight and by moonshine, disap- 
])earing mysteriously only when they are withdrawn 
or intercepted. Still more complete in its mimicry is 
the reflection of himself — the image repeating every 
gesture, while perchance, as he stands shouting by 
the stream, the echo of his voice is thrown back from 
the hill-side, and adds confirmation to bis notion of 
duality. How else can man at low stages of thinking, 
ignorant of the laws that govern the reflection of 
both sound and light, interpret the shadow and the 
echo ? Hence it is that we find the word for “shadow^* 
chosen to express this other self in both barbaric and 
civilised speech, from the dialects of both North and 
South American and African tribes, to the classic and 
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modern languages, as witness the uMa of the Greeks, 
the wanes or umhm of tlie Romans, and tho shadtj of 
our own tongue. Did tlie limits of a brief p.'iper 
allow, it would bo easy to sliow, from tlio evidcnet^ of 
lauguago, how man explained to himself the niodt' in 
which this other self njakes tho passage from tho 
body to tlio external world, and wherein lay tho 
dilFerencc between tho sleeping and waking, tlie 
living and lifeless body. It must sidfico to say 
that throughout the entire savage and civilised world, 
The life, the spirit, tho soul of man has been identified 
with breath. Not with that alone; but with the 
I)h)odj the heart, Ac., although chiefly and universally 
with the act of bre.'ithing, ^^so charaeleristic of tho 
higher animals during life, and coinciding so closely 
with life in its departure.” 

It is interesting to watch the primitive nebulous 
theories of another self, a vaporous, ethereal, or other- 
wise unsubstantial, impalpable thing, condensing into 
theories of semi-substantiality, or of rude or refined 
resemblance to the body, theories which become 
indispensable to account for the appearance of both 
the living and the dead in dreams, when their persons 
w'ore clasped, their forms and faces seen, their voices 
heard. 

Such theories differ not in kind, but only in degree 
of refinement, and unite, as Dr. Tylor remarks, “ in 
an unbroken line of mental connexion,” tho savage 
fetish worshipper and the civilised psychologist adding 
their welcome witness to the similar working of 
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untrained intelligence in different ages among different 
races on corresponding leVels of culture, and therefore 
to tlie underlying unity of our race. This we shall 
realise only as we realise that the laws of mind, lik? 
those of matter, are uniform, and approximately cal- 
cnlable in tlioir operation; the phenomena of one 
iriicuTolated and interdependent as are the phenomena 
of the other, and equally the subjects of observation 
and comparison, if not by identical methods, yet on 
like principles. 

It would be an interesting and informing chapter 
in the history of the illusions through w’hich man has 
made continuous, and as yet unaccomplished, passage 
to the truth, to show how belief in indwelling spirits, 
of fitful habit and varying form, was enlarged to belief 
in souls in the lower animals, in plants, and in lifeless 
things, from stars to stones; how the phantasms of 
the brain have filled earth, sea, and sky with spirits 
innumerable, from white-winged celestials to the 
dc'graded ghosts of haunted houses. But this would 
be an undue extension of the subject, for the com- 
pleteness of which some reference must be made to 
the part played by dreams as supposed media of com- 
munication bc'tween gods and men, and as monitions 
of coming events. 

The awe and wonder excited in the savage mind by 
waving trees and swirling waters, by drifting cloud, 
whistling wind, and stately march of sun and moon — 
nil invested by him with personal life and will — were 
immensely quickened by his dreams. In their unrer 
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lated and bewildering incidents, tbe powers indwelling 
in all things around him seoined to come iioaTvr than 
in the more monotonous events of the day, uttering 
their warnings and conveying their messages. Tliore 
needed but slemlor data to reach conclusions. Let 
the death of a friend bo dreamt of, and the event 
follow ; or a hunting-feast fill the half-torpid fancy, 
and a day^s privation give the lie to tho dream; the 
arbitrary relation' is made. Lord Bacon says : — 
'^Men mark tho hits, but not the misses, and a 
thousand dreams unfulfilled count as nothing against 
one dream fulfilled. Out of that a canon of inter- 
pretation is framed by which whole races of men 
will explain their dreams, never staying to wonder 
that the correspondences are not more frequent and 
minute than they really are. . 

To this delusion, says Cornelius Agrippa, an 
ancient rationalist, ^^not a few great philosophers 
liave given a little credit .... so far building upon 
exainj)Ics of dreams, whicli some accident hath made 
to be true, that thence they endeavour to persuade 
men that there are no dreams but what are real ” 
When Homer says that dreams, too, from Jovo pro- 
ceed,^^ ^ painting the vividness and agonising incom- 
pleteness of those passing visions; when Tcrtullian 
Bays that “we receive dreaina from God, there being 
no man so foolish as never to have known any dreams 
come true,” both classic and patristic opinion arc 
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clearly survivals from the lower culture, its lineal and 
thinly- disguised descendants. For the savage, the 
bard, and the theologian lived in days when the con- 
ooption of orderly sequence was unthinkable to them ; 
w^hore the arbitrary act was wrought, the isolated or 
the conflicting influence manifest, there the deity or 
the devil was present} while for ns, could we discover 
where law is not, thence God would seem to have 
wi til drawn. 

The jiassago from the crude intoi'pretation of his 
dreams by the savage to the formal elaboration of the 
dream-oracle is obvious, the more so as this latter was 
only one of many modes by which it was sought to 
divine the will of heaven, and road that 'M)ook of 
fate^^ hidden from men. This dream-lore, as ancient 
records far back to Accadiau times show, not only 
called into existence a class oTF men whose position as 
interpreters of royal and other dreams ensured them 
commanding place, but gave rise to a mass of literaturo 
most prolific in classic times. It maintained an almost 
canonical supremacy down to the Middle Ages, finding 
its befitting level in our day in the " Libri dei Sogni 
which the Italian lottery-gambler consults, and in 
the “Imperial Dream-Book by which the English 
domestic forecasts whether King Cophetua or Police- 
sergeant X 32 is to be her fate ! 

At this nether depth, Science, content with having 
shown the persistence of primitive modes of thinking 
in all subsequent interpretation of his own nature by 
man ; finding its evidence and the warrant of its con- 
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clnsions in that lininan experience which the sources 
of our knowledge cannot trcftiscend ; may well let the 
matter rest. It need nob concern itself with denial 
that dreams have been sent as warnings from IleavcMi 
to man; this were as foolish as to take pains to dis- 
prove the existence of gliosis, or to seriously challenge 
the predictions in Zadkird’s Vox Stcllarum., Science 
need not argue; it explains; and to eueh matters 
explanation is death. Fur the clianges which reve- 
lation of the order of nature and the establishment of 
^hat doctrine of continuity, which has no “favoured- 
nation^^ clause for man, involve', will bring about, in 
quiet and unrriourned, the departure of belief in 
dreams as omens or warnings, just as they have 
brought about the decay of helic'f in witchcraft and 
astrology. 


HONEY ANTS. 

, nr GRANT ALLEN. 

The Garden of the Gods in Colorado is a bit of show- 
scenery of the true American type — a green amphi- 
theatre, studded with vast ledges and cliffs of red 
sandstone, weathered here and there into chimneys or 
pillars, in which a distorted fancy traces some vague 
resemblance to the sculptured forma of the Hellenic 
gods. Hither, a few years since. Dr. McCook, of 
Philadelphia, went on his way to New Mexico, where 
he wished to study the habits and manners of a 
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famous^ little-known insect^ the honey ant* To his 
surprise, he accidentally itumbled here upon the very 
creatures he had set out to find. There are two kinds 
of entomologists : one kind, now, let us hope, rapidly 
verging to extinction, sticks a pin through his speci- 
noicns, mounts them in a cabinet, gives them system- 
atic names, and then considers that he has performed 
the whole duty of a man and a naturalist ; the other 
kind, now, let us hope, growing more usual every 
day, goes afield to watch the very life of the creatures 
themselves at home, and tries to learn their habitr 
and customs in their own native haunts. Dr. McCook 
belongs to the second class. He forthwith pitched 
his tent (literally) in the Garden of the Gods, and 
proceeded to study the honey ants on the spot. 

Liko many other ants, these little honey-eaters are 
dividedf into different caste? or classes; for besides 
the primary division into queens or fertile females, 
winged ants or males, and workers or neuters, the 
last-Hiamed class is further sub-divided into three 
castes of majors, minors, and^minims or dwaffs. But 
the special peculiarity which gives so much interest 
to this species is the fact that it possesses, apparently 
at least, a fourth caste, that of the honey-bearers, 
whose abdomen is distended till it is almost spherical 
by a vast quantity of nectar stored within it. Dr, 
McCook opened several of the nests, and found these 
hon^<‘bearers suspended like flies from the ceiling, 
to which they clung by their legs and appendages. 
A^l ovel^M vaulted dome of the ant-hill, these little 
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creatures were clnatercd in numbers^ their yellow 
bodies, pressed tight to ties roof, while their big 
round stomachs hung down bohiod from the slender 
waists perfect globes of translucent tissue, showing 
the amber honey distinctly through the distended 
skin. They looked like large white currants, or 
sweet-water grapes ; and as they were Actually filled 
with grape-sug.ar, the resemblance was really quite as 
true inside as out.' 

Where did the honey come from f That was the 
next question. Everybody knows that ants are very 
fond of sugar, and they often steal the nectar in 
flowers which the plant has put there to entice the 
fertilising bee. So much damage do they do in this 
way, that many plants have clothed their stalks with 
hairs, or sticky glands, on purpose, in order to pre- 
vent the ants from creeping up the stem and rifling 
the nectary. In other cases, however, plants actually 
lay by honey to allure the ants, when they have any- 
thing to gain from their visits, as in the case of those 
Central AoSerican acadas, mentioned by Mr. Belt, 
which have a nectar-gland on the leaf-stalk to attract 
certain bellicose ants, which so protect them from 
the ravages of their leaf- cutting congeners. Of 
course, everybody has heard, too, how our own 
species sucks honeydew from the little aphides, or 
plant-lice, which have often been described as ant- 
cows. But it is not in either of these ways that the 
honey-ants get their sugar. Dr. McCook;,h^ adittle 
trouble in settling this matter at first, for m honey- 
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ants are a nocturnal species, and he had to follow 
them through the thick ^rub, lantern in han^l still, 
ho satisfactorily settled at last that they obtain the 
nectar from the galls on an oak, where it must simply 
be exuded as an accidental product of injury. The 
workers take it home with them, and give it to the 
honey-bearers, who swallow but do not digest it. 
They kc(‘p it in their crops ready for use, exactly as 
bees keep it in cells of the honey-comb. When the 
workers are hungry they caress a honey-bearer with 
their anteimaB, whereupon she presses back a little ot 
tlie nectar up her throat, and tho workers sip it from 
her mouth, ^’he honey-bearers, in short, have been 
converted into living honey-jars. They are thus pas- 
sively useful to tho community, for in this curiously- 
ordered commonwealth 'Hhey also serve who only 
stand and wait.^' 

How could such a strange result as this have been 
brought about 7 Dr. McCook, though not himself an 
avowed evolutionist, has supplied us with facts which 
seem to suggest the proper answer to this difficult 
question. He has shown that the rotunds (as ho calls 
them) are not, in all probability, a separate oaste, but 
are merely certain specialised individuals taken at 
haphazard from the worker-major class. He him- 
self saw in the nests many worker - majors, which 
seemed at that moment actually in coarse of trans- 
formation into honey-bearers. Now, it is easy enough 
to understand why these social insects should wish to 
store up food against emergencies. At all times, the 
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ineen, the young female ants, the males, and the 
grubs or larrae are entirely dependent upon others 
for support. Hence, alike among bees and ants, 
stores of food aro habitually laid by, sometimes in 
the form of honey in combs and bee-bread, as with 
the hivc-bee; sometimes in the form of seeds and 
grains, as with the harvesting ants. Daring the 
winter months or the rainy seiuson, when food fails 
outdoors, there must be some reservoir at home to 
meet the demand of the starving community. Under 
'^lich circumstances, any trick of manner whicih tended 
to produce a habit of storing food would bo highly 
useful to the nest as a whole; and t^ing nests as 
units in the struggle for existence, which they really 
are, those nests which possessed any such trick would 
survive in seasons when others might perish. So the 
tendency, once set up, would grow and be sti'engthened 
from generation to generation, those ants which stored 
most food being most likely to tide over bad times, 
and to hand on their own peculiarities to the other 
swarms or nests which took origin from them. 

A set of primitive ants, living upon the honey of 
the oak-galls, have no tendency to produce wax, like 
bees, because their habits with regard to their larv® 
do hot lead them to make such cells at all. The eggs 
and grubs sknply lie about loose amongst the cham- 
bers of the ant-hill, instead of being confined in 
regular hexagonal cradles. Hence,the bees' mode of 
hotfOy-storing is practically impossible for them : they 
bave not the groundwork habit from which it might 
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bo developed. But the ants have a crop^ or first 
stomach, in which they* store their undigested food, 
before passing it into the gizzard, exactly as in fowls. 
When ants come back from feeding, whether on 
flowers, oh aphides, or on galls, their crops are very 
much distended ; and they can bring back the food 
to their mouths from these distended crops, to supply 
the grubs and their other helpless dependents in the 
nest. If therefore some of the ants were largely to 
over-eat themselves, they would be able to feed an 
exceptiqnally large number of dependants. 

Dr, McCook observed that some very greedy 
workers, returning to the nest, fastened themselves 
upon the roof in the same position as the honey- 
bearers, and in fact seamed gradually to grow into 
rotunds. The other ants would soon learn that such 
lazy, overgrown creatures were the best to go to for 
food ; and, in time, these gorgers might easily become 
specialised into a honey-bearing set of insects. The 
workers would bring them honey, which they would 
store up and disgorge as needed for the benefit of 
the rest as a whole. If the honey passed into their 
gizzards and was digested, they would be a positive 
dead loss to the community, and so the tendency 
would soon be eliminated by natural selection, because 
the nests possessing such workers could not hold 
their own in bad times against neighbouring com- 
munities. But as only a veiy small quantity is ever 
digested — ^just as much as is necessary to keep up the 
sedentary life of such immovable fixtures — the efiect 
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is about the same as if the honey were stored in 
cells of wax. The ants, !n fafct, utilise the only 
good vessel or utensil they have at their disposal,^ 
the flexible and extensible abdomen of their own 
comrades. 

The greatest difficulty is to understand how the 
workers first acquired the habit of feeding those lazy 
members to such repletion; but as all ants ^^tako 
toll ” of one another, this is much less of a crux than 
it looks at first sight. A very greedy ant, which not 
only ate much itself while out foraging, but also took 
toll of all others in the nest, after it was too full to 
move about readily, would be in a fair way to become 
a rotund. And as it would thus be performing a use- 
ful function for the rest, at the same that it was grati- 
fying its own epicurean tastefT, the habit would soon 
become fixed and specialised, till at last we should get 
just such a regular and settled form of honey-storing 
as wc see in this Colorado species. Indeed, another 
totally distinct type of ant in Australia has arrived at 
exactly the same device quite separately, as so often 
happens in nature under similar circumstances. What- 
ever benefits one creature under any given conditions 
will alsQ benefit others whose conditions are identical ; 
and thus we often get adaptive reseifiblanccs between 
plants and animals very widely removed from one 
another in genealogical order* 
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COLOURS OF ANIMALS. 

BY Dll. ANDREW WILSON, F.R.S.E. 

There is a suggestive passage in Butler^s “lludibras/' 
wliicli maintains tnat — 

“ Fools are known by looking wise, 

As men find woodcocks by their eyes.” 

And if the axiom be correct, that a poet is only groat 
when he is true to nature, it must be admit led that 
Butler has been singularly felicitous in this metaphor. 
Whoever has seen a woodcock in its ordinary sumnuT 
plumage may form a good idea of the truth of the 
poetic remark. As that bird moves about amongst 
the fallen leaves of autumn, the greys and browns 
and yellows of its feathers mingle so beautifully with 
the like tints of its surroundings, that the animal is 
absolutely concealed from any view but the practised 
eye of the sportsmgtn. As has been remarked of the 
bird in question, even the very conspicuous and orna- 
mental tail becomes hidden from view in a most 
singular fashion. Below, these tail-feathers exhibit 
a white colour tinted with a silver sheen and marked 
with a deep bldck. Nothii^ more conspicuous than 
such an oniaraont can well be imagined; yet the tail 
and its belongings are, nevertheless^ wonderfully con- 
cealed. For, as the bird reposes, these under lines 
and tints are placed dpwnwards; and above, the 
ashen-groy tints mingle perfectly with the bird^s 
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finiTonnilini^s. As tlic woodcock, tlicroforo, rests nmid 
its hackgronnd of wood iiml foreground of fidloti 
loaves, every lino of its pliinmgo is made to assimilate 
so closely with the objects around, tliat the bird^s 
presence, cren a short distance otf, is not suspected. 

Tho woodcock is by no means alone in this har- 
mony betwixt its plumage and its surroundings. I'he 
sand-grouse of the deserts, for instance, exhibit a like 
harmony. These birds cannot be detected, oven as 
they run, amidst the sand of tlieir haunts, so closely 
infrfated iu the dull tints of their plumage is the tone 
of the desert wild. Tho well-known case of the ptar- 
migan is even more extraordinary still. In summer 
the* bird shows a plumage of pearly grey, which con- 
ceals it perfectly as it lies on its bed of Scottish heather, 
mingled with the lichen ^nd its kith and kin. But 
when the winter snows descend and coat the hill-sides 
with a mantle of white, then a kindly nature still con- 
trives concealment for the ptarmigan in a fresh suit 
of colour. The pearly gi’cys o^ tho summer are 
replaced by a plumage of snowy whiteness, and, 
save for its dark eye, there is little risk of the dis- 
covery of the bird by tho unwary or unpractised 
sj)ortsman. Tho grouse and common partridge are 
not less perfectly protected. The hues of the grouse 
match the tints of tho heather, and the partridge is 
almost as dtflBcult to discover — say, in a ploughed 
field — as tho ptarmigan on the hill-side. The birds 
just mentioned are all rasorial birds; that is, they arc 
allied to the type of the common fowl, and are typi- 

D 
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Ciilly ^roiintl-livevs. Their therefore, nssiiiiil^to 
with thoi^c of the j]froim(> and with ground vegetation ; 
mid whatever may be the ultimate philosophy whicli 
sliows the origin of such harmonies, it is very plain 
that the utilitarian is bound to read protection in 
evt‘iy lino of tlie story. h]'^ea])o from their cnernies 
must bo favoured by tlic correspoiidenee in colour to 
which wo allud(‘. The harmfinies of colour present 
the safest, ainl thea-efore the best foil, to the kecimess 
of sight of the eagle, and to the agility of the falcon 
apd its kind. Jt is different, imleeil, wn'th tne 
songsters of the wood and grove. With well-de- 
vclo])od powers of flight, and with a close refuge amid 
t]i(‘ foliage of the wood, the appearance of bright hues 
and tints in th(‘so birds is by no means disadvan- 
tageous. Another law — tljup^t of the development of 
colour ill relation to sex — has taken precedence of the 
n'giilatioii of colour as^, a means of protection. If 
concealment be necessary, nature will teach the art of 
hiding in other ways than that whereby she contrives 
to make the partridge face danger with a stillness 
that almost rivals that of the stones, trustful in the 
harmony of her plumage that so closely matches her 
heather bed. 

But there are wider fields open to the naturalist^s 
survey of colour and its meanings. Suppose that we 
peer for a moment into the class of fishes,'%e shall find 
the adaptation of colour to surroundings illustrated 
In a very apt degree. Whoever has tr^ed to spear a 
or floinulerj for example, well knows that the 
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excitement of the sport consists in the endeavour to 
follow out the axiom of Mrs. Ulasse, and on tlio pi’in- 
ciple which that worthy lady laid down about “ first 
catching your hare/^ to first catch your flounder. 
You cautiouxsly and softly paddle out to shallow water 
in your punt, and you drift over the flat, sandy bench 
at a depth of from two to three feet. Below, the 
water is as clear as crystal. Hero and there you see 
a lazy starfish on the march, exerting himself to the 
utmost, as he slowly extends ray after ray, and crawls 
at^die rate of about a^nilo a month or s(), by aid of 
his hundreds of Kiickor-feet. The sand-eels annoy you 
as they burrow downwards and send up little clouds of 
dust on your approach ; but the flounders you came 
to spear — where are they ? and echo seems but to 
answer Where But the practised sportsman bids 
you learn (as in all other sciences and arts) the first 
lesson — namely, how to see and observe. As your 
boat creeps along, he points to what seems a mere 
sandy luttip, but in which his keener eye has detected 
the merest wriggle of a fin. Dash ! goes the spear, 
and up comes a flounder, and as you watch the ground, 
you see dozens, it may be, of similar sandy patches 
swimming off in rapid alarm. The flounder’s '^back,” 
—it is really the tfide of the fish, — on which it lies is 
white enough, as we know; but the other side” is 
as close a ^presentation of a sandy patch as you 
can either see or imagine. Small wonder then that 
in flounder-shearing you experience the diflScuIties 
whjeh nature throws in the way of capture througlj 
' D 2 
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likoncps.in c(*lonr to the animal’s surroundings. It is 
the same with soles, turBot, and with the skates and 
angel-fishes. Watch the first flounder you see resting 
on the sandy bod of the Aquariam-tank, and you will 
r(‘coivo aniyde proof of the truth of the foregoing 
rennarka. And should you chance to see tlic lazy 

monk/’ or angel-fish, as it lies prone, licavy, and 
indolent in the highest degree in the flow of its tank, 
you may again understand something of the value of 
colour as a means of protection to animal life. 

In the case of those queet fishes,” the little sea- 
horses, or hippocampi, with heads like horses, and 
with a body which, at large, rotninds one moat 
forcibly of some figure from the Heralds’ College on 
a crest, concealment is effected in a slightly different 
fashion from that prevalent among tlie soles. Hero 
the body, as a rule, possesses long streamers or fringes 
that mimic the seaweeds j so that, as the animal 
reposes, its body may well enough represent a stone, 
to which are attached fragments of marine voge^.ation. 
The Australian sea-horses, which live among red sea- 
weeds, have streamers of that hue attached to their 
bodies, and the mimicry and iuiitation of their sur- 
roundings are thus very complete. Even their near 
neighbours, the pipe-fishes, with green bodies, when 
they fasten themselves to some fixed object, and 
“loll” in the water, may closely reseiffble an inert 
piece of green weed. 

Amongst even the highest animals, protective 
colouring is common. A lion’s hpe matches the sand, 
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as a tiger's stripes, according to Mr. Wallace, imitiiti' 
very closely the folijige ainJ trees amidst which it 
crouches. The camel's coat is sandy like its desert; 
and the rabbits offer as plain examples as any of the 
colour-harmony in question. The polar bear is white, 
like the arctic fox in winter dress; and the nocturnal 
rats and moles -are dressed in shades the opposite ()i‘ 
the ghost-like hues that become so conspicuous at night, 
lint, descending to- still lower grades (d* life, wo may 
discover examples of this ‘^mimicry," not only of 
surroundings, but also of lifeless or inorganic objects, 
and of, it may be, plant structures as well, on the part 
of animals. The so-called stick insects," or ^'walking 
twigs," as they are often called — the rintsmida} of the 
naturalist — present us with the most perfect reproduc- 
tions of bits of dried twigs. A figure of one of those 
insects is before me as I write. It is represented 
climbing on the delicate branch of a shrub, and but 
for the expectation of what one is looking for, there 
would be considerable difficulty in determining which 
i^insect and which plant. The bodies of these twig 
insects " — which belong, by the way, to the Orthoptera, 
or that order which harbours the familiar crickets and 
grasshoppers — are represented by mere lines. The 
wings have disappeared, and it has been remarked, 
that in their gait these insects exhibit a peculiar habit 
of using their legs in a singularly awkward fashion, 
and thus apparently aid the illusion of the spectator 
that he is regarding a dried twig, moved erratically 
by, the wind. 
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More extraf)rclinary still are the iusccts ; 

near allies, indeed, of tlie walking-sticks/^ Hero 
mimicry” of the plant proceeds so far as to fully 
justify the eminent naturalist's remarks, that it is 
strange to find the animal assuming a mimetic dis- 
guise and apeing the actor’s art. The wings in the 
^Meaf insects” exactly imitate leaves^* The venation, 
or arrangement of the veins in the leaf, is clearly seen, 
and in one form {PhylUnm) even the chest and legs of 
the animal assume leaf-like characters. Wlien such 
an insect rests amid foliage, the value of such a close 
resemblance to its plant surroundings as a means of 
protection can be readily understood. In some leaf 
insects ” — all of which are tropical species — the wings 
resemble leaves that are dried and withered. In 
othelfe, the minute fungi that attack leaves are 
imitated, Mr. A. R. Wallace tells us that one of the 
^Svalking-siScks ” obtained by him in Borneo ^^was 
covered over with foliaceous excrescences of a clear 
oli^e-green colour, so as exactly to resemble a stick 
grown over by a creeping moss or danger manni|i. 
The Dyak who brought it me assured mo it was 
grown over with moss, though alive, and it was only 
after a most minute examination that I could convince 
myself tbit it was not so.” 

Lastly, there may be noticed in connexion with 
these curious traits of animal life, the fact that certain 
animals, themselves harmless and inoffensive, may 
assume the exact appearance of offensive neighbours, 
lu this respect, certain butterflies are facile prineipe^ 
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Certain South American buttei-ilies^ known collectively 
under their family name of IlelicomdtVj exhibit abril* 
liant colouration, but likewise possess a very strong 
odour; and, it may be presumed from the sfequel,'u 
highly disagreeable taste as well. They are highly 
conspicuous insects, and the under sides of tlieii* 
wings fiwre as brilliantly coloured as the upper surl'aces; 
so that, even in repose, and when resting with the 
wings apposed over the back, they are readily 
enough seen. Their colours aro prominent, not to say 
gaudy. Yellows, reds, and whites commingle with 
blacks, blues, and other tints in a striking fashion. 
They are, further, by no means rapid flyers, and, 
putting the foregoing eircumstanccs of their gijudy 
colour and thoir slow movements together, no group 
of animals would seem more liabU to the attiiftks of 
bird-enemies than these Helicon butteiflics. Yet the 
reverse is the case. So far from being decimated, 
their race flourishes apace, and this result is clearly 
due to the strong odour and nauseous titste they 
possess. The mere touch of,a Helicon is in itself a 
l)iuigent matter, which reminds one of nothing so 
much as the persistence of the musk-rat's secretion, or 
the still more awful effluvium of the Amoricau skunk. 
Their neighbour butterflies may fall victims by the 
score to the rapacity of their feathered enemies, but the 
Helicons are spared from oven the semblance of attack. 

So far there seems nothing unusual or striking in a 
group of butterflies being protected, through strong 
odour and worse taste, from their natural enemies, 
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tlje birds. I^ut now comes the most curious phase of 
tins history. AiHithcr and distinct family of butter- 
flies, known as the Lopialidoe, allied to the common 
wdiite cabbfi^e butterfly, and removed from the Heli- 
cons, also possesses representatives in South America. 
There are no points of agreement between the Lep- 
talidcs and the Helicons, save, indeed, that both are 
butterflies. Furthermore, the Leptnlidcs arc entirely 
destitute of the nauseous odour and of the strong 
taste of the Helicons, and in respect of tlieir more 
agreeable presence, should become a prominent 
article — as do other butterflies — in the bill of faro 
of the birds. Yet, strangely enough, the Ijoptalides 
escape persecution ; and the reason is not far to seek 
or difficult to find. Wlien they are carefully examined, 
certain species of* the Lcptalides are seen to be exact 
facsimiles, in colour and appearance, of the stinking 
Helicons 1 Naturalists at first classed both as He- 
licons, until a closer examination showed the differ- 
ence between these butterflies, and likewise proved 
that the Leptalides had thus mimicked” in the 
plainest possible manner the colours of their strong- 
smelling neighbours. Nor are the colours alone 
imitated. The very shape of the Helicon^s wings is 
rc'produced in those of the Lcptalides, and the 
feelers ” likewise mimic those of the former group. 
Again, special forms of Leptalj[des mimic” special 
forms of Helicons, The flight has become of similar 
character in both species, and the habits have been 
also slavishly copied. 
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Snell instances as these certainly present food for 
tliought^^ to the rellcctive <niud. It is the business 
of philosophy to account for facts by placing the facts 
in scientific juxtaposition — pliiloso])hy, in this liglit, 
is the thread upon which the pearls of knowleilge are 
stinng. What, then, it may bo asked, is the philo- 
sophy which can explain the curious resembhinc(*.s 
sc(ni in tlie animal woild, ranging from, say, a mere 
likeness in tint to tiie surroundings (as in the flounder 
or woodcock), through more intensified likeiiesses, to 
tlio exact ‘Miiimicry and to the slavish copy of 
colour and form, as in the butterflies ? 

A first and liiglily-important feature in tlie con- 
sideration of the case is found in tho fact tliat there is 
a gradation in tho degree of mimicry/^ From the 
mere sand or ground tinting of the Uounder to the 
exact colouring of the butterliies is, of course, a wide 
step, but it is one which is bridged over by inter- 
mediate examples and stages. Then, second!}^, we 
discover a purpose or use in the disguises : that pur- 
pose, apart from any considerations of its origin, 
being the protection of tho animal from its enemies, 
and the consequent good and increase of its race. 
I'liirdly, it appears possible to account for these 
curious transformations and disguises by finding an 
■initial step. It is the old story of le premUir qni 
coute, applied to natufUl history research 3 and tliis 
first step is found in the solid axiom^ that every living 
species is liable to variation and change. Next suc- 
Qceds tho consideration that such varieties as are 
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produced have to struggle for existence.” Suppose 
a number of white varieties produced in a cold, snowy 
region, along with varieties of more conspicuous 
colours. It is evident that, whilst the white varieties 
would escape from their enemies, the darker- coloured 
individuals would succumb. Thus the white race 
comes to the front, and holds its own, and its per- 
petuation and increase becomes a matter of surety. 
Summing up the argument, we find that two factors 
are at work in bringing about these wonderful colour 
likenesses in the animal world. The one is variatfon, 
producing the colour-varieties ; the other is the cir- 
cumstances of life, which weed out the weak and give 
the battle to the strong, which hitter are those whose 
colours best suit their surroundings. This is the 
philosophy which natural history io-day lays down fur 
our acceptance. Nay, more, it is a philosophy which 
explains far more important facts of life than mere 
mimicry. It is evolution and development ” reduced 
to their plainest and fundamental terms — in a word, 
Darwinism in a nutshell, as illustrated by the varia- 
tion and change that all life knows, and by the 
warring of that life bringing the best of its units to 
the front of the battle. 
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4 W I NT EE. WEED. 

TIY OllANT ALI.KN’. 

A DAT^or two of warm weather^ wafted to us by tlio 
westerly breezes, has brought out the daisies on tlio 
lawn as vigoroii'ily as if it were Maj^, instead of 
-January. The sward is dappled all over with their 
little timid white blossoms in a way that quite defies 
the decencies of the season. The fact is, modest and 
shrinking as they seem to be, daisies are very hardy 
and hard-working small plants, which never miss an 
opportunity of pushing their way in the world ; and 
no doubt they have their reward, for probably no 
other flowering kind — except, perhaps, one or two 
grasses — have been half so successful in cohmising the 
fields and hill-sides as these unobtrusive, wee things 
have been. In the spring, they are the very earliest 
plants to bloom \ and since the early flower catches 
the* bee, they begin setting their seed before the 
other blossoms are well aw’ake ; all through the 
summer and autumn they go on blooming ^unin- 
terruptedly; and even when winter comes, they are 
ready at a mementos notice to take , advantage of any 
brief gleam of sunlight which may happen to occur, 
putting forth their pretty buds fearlessly, and alluring 
the last stray insects of the season to visit their tiny 
golden bells^ ^ 

, Here in my hand I have grubbed up one entire 
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daisy-plant, root and all, with my can(3 ; and wdien 
ono conies to look closely at its structure, the secret of 
its success in life is not difficult to decipher. In the 
liist place*, there are the leaves. Those w^e seldom 
liotie.e when wo are examining a daisy, because they 
are so very retiring and unobtrusive. They lie flat 
upon the ground, in a small, round, spreading rosette, 
pn‘ssed as tightly as possible against the soil bencfith. 
Tiiat is one of the tricks by means of which the daisy 
secures itself a place in tho world, lb grows gene- 
iiilly in open pastures and commons covered with 
grass ; and as the grass tends always to raise its tall 
blades as high as possible, tho daisy iniglib easily be 
overshadowed by that powerful competitor. Now, 
there are two ways in which different plants living in 
such circumstauces can avoid being elbowed out of 
existence. One way is by sending up taller and 
bigger leaves than the grasses, so as to intercept the 
air and sunlight ; and this is tlio plan adopted by such 
weeds as dock, burdock, coltsfoot, and some plantains. 
Asa rule, however, such tactics can only be follQwed 
by plants which possess a reserve fund of food-stuffs 
hiid by iu their roots or stocks, for otherwise the 
young loaves would be choked and starved before they 
could grow high enough to overtop the competing 
grasses. Or, to put it more definitely, those kinds 
alone have succeeded iu this way which happened to 
developo both large leaves and rich reserves of starch 
at one and the same time. The second plan is that 
followed by tho daisy, the hoary plantain^- and many 
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other fiehl-weods. TIh'sc; plants have learnt to 
their foliage closely down ih a little circle upon llu’ 
ground, so as to prevent any grasses from growing 
up around them and intercepting the sun and air. Jn 
other words, such iiidividinils among them as hajjprmed 
to display this tendency, in a slight degree, survived 
the best; and among their descendants, sneh ns 
carried it out further and fnrtluT, spread most afield, 
while such as fell short of (lie dt'sirod quality, got 
killed off young by ludglibouring W'oeds. ^J’hns, at 
last, the daisy acquired its present suecossfiil liabit ot 
growing close to the ground, and so checking com- 
f pc'titiou in the bud, or, nitlier, in the very seedling. 

But why, it may be objected, do not all other plants 
do the same? 'J^ho answiT is, because all are not 
adapted for the same sort of life as the daisy. One 
kind survives in virtue of one point of vantage, 
another kind survives in virtue of anotlnT. The 
English meadow plantains aro three closely-allied 
types of weed, hardly diticring from one another in 
any essential point ; yet each of them has solved this 
problem of foliage in a separate way. The gi’cat 
plantain sends up big, broad leaves on longish atalks, 
sometbing like those of garden lettuce, which overtop 
most of its neighbours ; the hoary plantain spreads a 
little tuft close to the earth, like the daisy ; and i.ho 
ribwort plantain meets the grasses on their own 
ground, by reducing its leaves to mere long, thin, 
lance-like blades. In each case, the explanation must 
*be accepted on its owia merits, without prejudice to 
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different explanations elsowlicre. The forms of leases, 
indeed, are among the* most difficult problems of 
botany, and it must not be supposed that wo can 
account for thorn all at onco by a single simplo and 
easy formula. One might as well ask why the rabbit 
is not as big as the red deer, or why the fox is smaller 
than the lion. Each fills its own niche in nature; so 
each has been developed into exact correspondence 
with that particular niche and no other. And different 
means often subserve exactly the same end. The 
fleetiiess of the hare is produced by quite other 
adaptations than the fleetness of the stag; the 
foliage of the 4^isy succeeds by being conjpact anc^* 
rounded, the foliage of the buttercup by being cut up 
into numerous small divergent segments. In short, 
whatever accidental habit happens to give a plant or 
animal any advantage in the struggle for existence is 
perpetuated in its descendants, and gradually perfected 
by natural selection, and thus the most diverse means 
often lead up in the long run to the same end. 

The reason why the daisy is able to send up buds 
and blossoms at a moment^s notice seems equally 
clear. The buds are always lying by in readiness 
close to the little perennial tufted stock. 1 cut it 
down the middle with my pocket-knife, and see, in 
the centre of the tuft, there are'two or three unopened 
flower-buds even now lurking unseen and waiting for 
their turn to appear. Practicallj^speaking, the daisy 
is an evergreen, for it always has green leaves upon it 
all the year round ; and these green leaves are per- 
petually engaged, summer and winter, in manufacturing 
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ptarcli froiji th(? carbonic acid of the air, which starch 
is at once laid by in the root-stock to feed the young 
flowers when they are ready to sprout. So the 
inoinont a little warm weather arrives, the bud begins 
to start into life, and is supplied with food fivjm the 
starch laid by in the root, as well as from the constant 
gains of the cver-busy leaves. All annual plants 
have to grow from the seed in a single si‘ason, and 
they have to produce a large number of loaves before 
they have digcstcMl food enough in these their ex- 
panded stomachs to feed the future flow'ers and seed ; 
so that tliey cannot begin blossoming till comparatively 
^late in the season. J3ut the daisy, being a perennial, 
wiih slightly starchy root and practically persistent 
foliage, gets the start of them from the beginning, 
so as to put forth its flowers at the earliest possible 
inoineiit. 

And now lot me look briefly at this flower itself. It 
is made up, as cv(*rybody knows, of two parts. Tlie 
centre, dr disk, is yellow, while the outer rays are 
white. But if one pulls it to pieces, one sees that the 
disk is really composed of many separate little golden 
bells, each one something like a harebell on a very 
small, scale. The daisy head, in fact, is pot one 
flower, but a whole lot of distinct flowers crowded 
together into a single truss. Taking one of the little 
central yellow bells in detail, I find that its petals are 
not separate, as in the buttercup, but are all united 
together into a long tube. Th^ ancestors of the 
^aisy Lad doubtless ages ago five distinct petals, like" 
those of tlie buttercup; but at some time or other 
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those potiils showciil a tondoncy to c0!il(‘scc, and as 
this toudoncy proved useful to the phiiitj by more 
certainly soourins^ its fertilisation by insects, it rapidly 
^rew through siii’vival of thi? fittest into a fixed habit, 
not only of the daisy, but of all the j^reat group of 
flowers to which it belongs. Tlie r(‘ason why the 
tubular shape is more useful than the arrangoinrnt 
wo’th five spreading petals becomes clear enough if we 
recolh'ct that the insect lias to thrust its proboscis 
down to the bottom of the tube, past the yiollen- 
beariug stamens and the sensitive pistil, in order to 
rcacli the tiny drop of lioney concealed within. In 
doing so, a little of the pollen naturally adheres to his 
proboscis, and is then brushed off against the sensi- 
tive surface of the next blossom which he visits, so as 
thus to impregnate and fertilise its seed. To this 
day, however, the daisy still retains a roraiuiscenco of 
tiie distant period when it possessed five separate 
petals ; for each of the central florets has a vandyhed 
edge of five points, theso points being the last repre- 
sentatives of the original distinct flower leaves in its 
remote progenitors. 

The tubular arrfingement is common to many 
flowers besides the daisy family ; but the daisies and 
their allies have carried their development one step 
further than the rest, for they have learnt to collect 
several tiny blossoms together into a single compact 
head, and thus to bid for the attention of insects far 
more powerfully tjian they could do in single display. 
More than that, in the daisy itself, and one or two 
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others of its near relations, the outer ihn’cts of each 
head have become flattened* into long oriiauienial 
rays, so as to play the part of petals to the compound 
group. In this way they make the little bunch very 
noticeable to all passing ins(‘cts. ’J'he ray florets, 
when closely examined, look like tubes split down 
one side and opened out, so as to produce as niueli 
show as possible. They are the atiraclive ])art of the 
flower-head, and tlicy do little fu'iive work lhciiiselv( s, 
having tio Btamons and no })olhm, but laying them- 
selves out inniuly to look pretty alone. For this 
])urposc they are coloured whiii*, with pinky tips, 
instead of being yc'llow, like the central florets. Yet, 
of course, the whole plant is ultimately benefited by 
this arrangement, because the insects are thus induct'd 
to visit the entire little colony tit once, and by carry- 
ing pollen from one floret to another, to fertilise the 
wliolo row of yellow bells then open. For if you look 
intently into a daisy, you will see that it docs not 
()])on all over at the same time, but begins opening 
from the edge, and gradually proceeds towards the 
centre ; so that in most daisies you will find a row or 
two of over-blown florets outside, a row just open or 
opening half-way through, and a lot of unopened little 
buds in the very middle. Doubtless, this arrange- 
ment also conduces to the good of the plant, by 
ensuring the highest and best sort of cross-fertilisa- ’ 
tiou — that which is obtained by impregnating the 
blossoms of one individual with pollen br^jught from 
those of another. 
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A voisomus LizAim. 

BY nil. ANDllEW WILSON, F.Il.S.E., F.L.B. 

The possession of a poison-apparatus is by no means 
a common event in the animal world; although, in- 
deed, very diverse animals are possessed of offensive 
means of this kind. Low down in the animal scale wo 
find the jelly-fishes, sea-anemones, and their neigli- 
boiirSj possessing these curious stinging orgn-ns called 
“thread-cells,^^ the virulence of which many an un- 
wary bather has experienced to his cost. Each thread- 
cell is really a minute bag, tensely filled with fluid, 
and containing, coiled up in its interior, a thread 
01* filament. When, from any cause — as by pressure, 
for example — the cell is ruptured, the fluid escapes, 
and if the thread and fluid together come in contact 
with the tissues of any animal liable to be affected, the 
animal in question will be paralysed, or even killed. 
Ill this way the or “fresh-water polype/^ 

captures its prey; and even in the lower deeps of 
the animal world (as amongst the Infusonii, for 
example), those thrcad-ceUs appear to be represented, 
fiighor up in the animal series, we come upon the 
poison-apparatus of insects, carried in their tails, as 
also is the “ sting of the scorpion. The centipede^s 
poison-fangs are situated, on the contrary, in its 
mouth. Aidlbngst the shell-fish, or Molluscs^ no poison- 
secretions occur. In fishes, as the lowest Vertebrates, 
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wo certainly know of one or two eases in which an 
approach to a poisun-apparaths is found. The frogs 
and toads, ^^ugly^^ though they may be, are not yet 
venomous, Shakespearo notwithstanding. Acrid 
and irritating secre lions may bo poured out from 
the skin -glands of these animals. Such secre tioiw 
are seen typically developed in the toads; but they 
are not ' poisonous,^^ in the common sense in which 
we use that term. 

It. is in the class of reptiles that the venomous 
ai tains its full development. Here, in the group of 
the snakes, we reach the acme of poison evolution. 
A typically poisonous snake, like the rattlesnake or 
viper, possesses two elongated and hollow fangs, 
borne on its upper jaw. These fangs are merely 
largely-developed teeth, and their hollow interiors each 
communicate by means of a canal with the poison 
gland. This gland, placed in front of and below the 
eye on each side, is merely a modified salivary gland, 
and corresponds to that gland in man known as the 
j.mmtid, and which becomes enlarged in children suf- 
fering from mumps.” It is highly interesting to 
find that whilst the poison-secretion of a snake is 
merely permanently modified saliva, we know of cases 
among quadrupeds in which the fluid of the mouth 
becomes temporarily venomous. The case of the 
rabid dog is the most familiar example of this fact; 
and it is curious to reflect on the similarity in nature 
which exists between the virus of animaW so widely 
separated as are suakes and mammals. 

K 2 
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The class of lizards is well £uown to be related to 
that of snakes by maty ties of structural kinship. 
Both arc groups of the reptilian class, and we find cer- 
tain lizards {e.g., the harmless blind-worm of Britain,) 
which may be as destitute of legs as any snake. 
No lizard, until quite recentlj*, was known to be 
j)oisonous, or to possess any structures suggestive of 
the possession and manufacture of a poisonous secre- 
tion. Horrible, ungainly, and ugly as many lizards 
are, no fear of evil consequences could have been ex- 
perienced in handling them, and naturalists would 
have given a very decided negative to any inquiry 
respecting the existence of a poison-secretion in tho 
lizard group. But as it is the unexpected which 
happens proverbially in political and social life, so 
zoological existence has been startled by the news 
that a truly poisonous lizard has at length been dis- 
covered. 

This reptile is named the Ilvlodvrma horridum, and 
hails from the neighbourhood of Puebla. It is, there- 
fore, a denizen of tho New World, and has found its 
way to the reptile-house in the London Zoo^ through 
the kindness of Sir John Lubbock. The traditions of 
the lizard are, it appears, unfavourable, if its Indian 
character is to be believed. The natives appear to 
regard it as a malignant deity, and are said to endea- 
vour to propitiate the supposed evil power by the 
offer of sacrifices to the lizard-god. When first brought 
to London, the reptile was regarded as an interesting 
example of a rare species of lizard. Like the rest of 
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its brethren, it was believed io be thoroughly and 
eomplecely harmless. True, s^t,ories had now and then 
been circulated by travellers in Mexico, that there 
existed in that country a lizard, or reptile of allied 
nature, whose bite was believed to bo terribly fatal. 
But naturally enough, without evidence of the exist- 
ence of such an animal, naturalists relegated the story 
to the domain of legend and exagg(*ration. Without 
direct evidence of such a stnleinont, no man of 
sciei^ce, basing his views of lizard-naluro on the 
exact knowledge to hand, would have hesitated in 
rejecting the story as, at least, improbable. Yet 
it is clear that the stories of the New World may 
have had an actual basis of fact; for the Ilelothrwa 
horridnm has been, beyond doubt, proved to bo 
poisonous in as high a degree as a cobra or u rattle- 
snake. 

At first the lizard was freely handled by those in 
charge at Regent’s Park, and being a lizard, was re- 
garded as harmless. It was certainly dull and inactive, 
a result probably due to its long voyage and to the 
want of food. Thanks, however, to the examination 
of Dr. Giinther, of the British Museum, and to actual 
experiment, we now know that Ileloderma will require 
in future to be classed among the deadly enemies of 
other animals. Examining its mouth, Dr, Gunther 
found that its teeth formed a literal series of poison- 
fangs. Each tooth, apparently, possesses a poison- 
gland ; and lizards, it may be added, are plentifully 
supplied with these organs as a rule, Experitnenting 
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upon the virulence of the poison, IJeloderma was made 
to bite a frog and a guirfca-pig. Tlie frog died in one 
minute, and tlie guinoa-pig in three. The virus re- 
quired to produce these effects must be of singularly 
acute and powerful nature. It is to bo hoped that no 
case of human misadventuroat tlio teeth of Udodanna 
may happen. There can be no question, judging from 
the analogy of serpent-bite, that tho poison of tlio 
lizard would affect man. Tho sacrifice of a guinea-pig 
and a frog may be, and most probably will be, cited 
by rabid anti-vivisectionists as a cruel experimciit. 
Sensible persons will apply another term to tho test 
whereby the virulence of the lizard was established, and 
humanity thereby placed on its guard. Forewarned 
is forearmed, wdiether wo consider tho case of a 
burglarious attack on our premises or the bite of a 
lizard. 


Binns WITH TEETH. 

BY TUOS. FOSTRR. 

In the year 1861 a feather was found in a slab of 
lithographic stone from Solenhofen, which Hermann 
von Meyer assigned to an animal as yet not otherwise 
known, which ho called Archreopferyjr. Uthographica . 
Later in the same year, a large portion of the skeleton 
of Archasopteryx was discovered in the same forma- 
tion. There were impressions of feathers radiating 
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f.'inwlse from each of the fore-limbs. Rnt Prof. 
Andreas Wagner, in a report •to the Royal Academy 
of Sciences in Munich, exprc'^sed the opinion that the 
creature was not a bird, but a reptile, whose natural 
covering presented a deceptive resemblance to feathers. 
He called it the Griphosaurns, which (considering ho 
had not seen the fossil remains) was very obliging on 
his part. Von Meyer, however, regarded tlio im- 
pressions as representing real feathers, belonging to 
the same animal as the feather lie had already dis- 
covered. The fossil was secured for the British 
Museum in 1862 . It is contained in two slabs of 
Solenhofen limestone ; one representing the surface of 
tidal mud on which the bird lay at the time of its 
dentil, the other the layer deposited over the dead'" 
body. The lower slab shows the impressions of the 
tail, wings, and parts of the skeleton. Tlie right 
shoulder-blade and upper arm (wing), as well as both 
the forearms, are well prc’scrved. The head, the nock, 
and the backbone are wanting. Two of the digits of 
the wing (wing-fingers we may call them) are free, 
and armed with sharp claws or recurved spurs. Tlie 
right lower limb is well preserved, consisting of the 
thigh-bone, the tibia or larger lower leg-bone, and tho 
tarso-metatarsal bones, or bones of tho upper foot 
To the metatarsus, four toes are articulated, one hind- 
toe and three fore-toes, which are jointed as with 
birds, and armed with strong recurved claws. ^^Tho 
foot,” says Mr. Woodward, from whose description the 
abpye has in the main been taken, agrees well with 
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thaf. of a trno perching bird, but from tho fanwise 
and rounded arrangement of tlie wing-feathers, it 
would appear to Iiare been a bird of feeble flight/^ 
Without entering further into the peculiarities of 
this creature, WQ note that while a few naturalists 
wore doubtful as to its being really a bird, tho majority 
were very confident that it was so. Professor Owen, 
in particular, pointed out that in one respect in which 
it differed most from modern birds it resembles the 
embryonic bird. Its tail-bones diminished gradually 
to the last, whereas in modern birds, the last vertebra 
of the tail is almost always tho largest. But, said 
Owen, All birds in their embryonic state exhibit the 
caudal vertebra distinct, and in part of tho series [of 
*cTiibryonio changes] gradually decreasing in size to 
tho })()iiited end ono.^^ The two-fingered and free 
condition of the wing-hand, that is of what corre- 
sponds to tho hand in the bird's fore-limbs (which 
Owen pleasantly described as tho biunguiculate and 
less confluent condition of the manus"), he did not 
account for in tho same way as a feature of an em- 
bryonic bird ; but in some modern species the forward 
wing-finger supports a claw, and the Screamer has 
two claws. All who at that time examined the fossil 
agreed that in all probability the creature had a beak 
like a bird. 

But Mr. John Evans noticed somewhat later (besides 
a rounded muss which he took for part of the brain- 
pan, with a cast of the brain) what he regarded as a 
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the bird. It had been supposed to be the beak of 
Ai’chjeopteryx, but great was my surprise/^ writes 
Mr. Evans, “ when I detected along its right-hand 
margin, towards the apex, the distinct impression in 
tliG slab of four teeth, still attached to it. The teeth 
thomst^lves remain adhering to the counterpart, and 
are easily recognised by the lustre of their enamel/^ 
The teeth are thus described by Mr. Woodward: 

The three which remain in a vertical position with 
regard to the jaw are about one-tenth of an inch long, 
and at intervals of about one-fifth of an inch. They 
consist of a slightly tapering, flattened, enamelled 
crown, about a twenty -fifth of an inch in width, and 
obtusely pointed, set upon what is apparently a more 
bony base, wliich widens out suddenly into a semi- 
elliptical form, so that at the line of attachment to the 
jaw the base of one tooth comes in contact with that 
of the next. So sudden and extensive is this widening 
of the base, that at first it gave rae4)he impression 
that the teeth were tricuspitlate, with the middle cusp 
far longer than the others. The front tooth of the four, 
which slopes forward from the rest, and is rather smaller 
than the others, shows little, if any, similar enlargement 
of its base. Of the fifth, which lies across the base 
of the foremost of the four, only a part is visible. 
There appears to be a well - defined line at the 
base of the teeth along their junction with the jaw, 
but I can offer no opinion as to the method of their 
attachment.^^ 

It seSmed so unlikely when the above description 
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was written that a jaw armed with teeth could belono* 
to a creature manifestly Ijird-like, that many supposed 
the jaw belonged to some fish, though the jaws and 
teeth (if fossil fishes from the same bed wore found to 
be unlike this. Hermann von Meyer, referring to 
the drawings sent to him by Mr. Woodward, said 
that ho knew of no teeth of the kind in the litlio- 
graphic stone ; nor were the tooth like those of PtcTO- 
dru*tyles (tho great reptiles with hat-like wings) . “ An 

arming of the jaw with teeth would contradict tho 
view of the Archaeopteryx being a bird or an em- 
bryonic' form of bird. But, after all,” ho proceeds, 

I do not believe that God formed his creatures after 
the systems devised by our philosophi(‘al wisdom. Of 
tho classes of birds and reptiles, as wo define them, 
tho Creator knows nothing, and just as little of a 
prototype or of a constant embryonic condition of tho 
bird which might bo recognised in the Archaaopteryx. 
^I’ho ArchaM)ptfryx is, of its kind, just as perfect as 
oth(‘r creatures, and if we arc not able to inclnd(» this 
fossil animal in our system, our shortsiglitedness is 
alone to blame.” 

Ih’obably the theory that the Archmopteryx Lad 
teeth would still be regarded as little better than an 

* The word embryonic is here used with reference to the species, 
not to the iiidividu.'il. It signifies a form wliich creatures of the 
species presented before tlie type of the species had become, as 
it were, distinct and established. Traces of such past forms of a 
species are recognisable in the embryonic development of later 
representatives of tlie species. 
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nspumption, had not olliorand more complete evidence 
b(^en obtained. Professor Marsh discovered two fossil 
birds in the cretaceous shale of Kansas, which had 
w'cll-developed teeth in both jaws. Of one of these 
birds — the Ichfhyornis DUpar — ^Mhe teeth were quite 
numerous, Marsh wrote in Sllliutan^if Journal Jnr 
October, 1872, ^^aiid implanted in distinct sockets. 
Tliey were small, compressed, and pointed, and all of 
tliose preserved are similar. Those in the lower jaw 
number about twenty in each ramus’^ (thnt is, on 
each side) '^and nre^ all more or less incliiujd back- 
wards. The seri('s extend over the entire margin of 
tlio dentary” (or tooth -bearing) bone, the front 
teeth being very near the extremity, ^^he maxillary 
teeth” (those in tlie upper jaw, that is) appear to 
have beem equally inime.rous, and essentially the same 
as those in the mandible. IMio skull was of moderate' 
size, and the eyes wore ])laccd well forward, ^riie 

lower jaws are long and slender The jaws w^re 

apparently not encased in a horny sheath.” The* 
shoulder-blades Jind the bones of the >vings and legs 
were all of the true bird-like typo. Tlje hreast-l)one 
had a prominent keel. The wings were largo in pro- 
portion to the legs. The wing-bones, corresponding 
tf) the hand in man, were united as in ordinary birds. 
The bones of the hind(,‘r extremities resombled those 
in swimming birds. The bird was about as large as 
a pigeon. The species was cfirnivorous, and probably 
aquatic. Profes.sor Marsh called the other form dia- 
c/)vered by him Apatoriris celer^ 
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Later, Professor Marsh announced that having re- 
examined another fossil bird — a large diving -bird 
nearly six feet high, found in the same cretaceous 



formation as the Tchthyortiis — he found that it also had 
teeth in both jaws, not in sockets, like the Ichthyornrs, 
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but ill grooves, as in Icldhyosnurus, the great lizarJ- 
forincd marine reptile. » 

The skeleton of this toothed bird is pictured in our 
illustration. Professor Marsh called it the Hesperorius 
Regalis. Before the discovery of teeth, Professdt 
Llarsh had unhesitatingly classed the llesperornis as a 
gigantic diver, though recognising peculiarities (jf 
structure. But recently, in a monograph on the 
Extinct Toothed Birds of North America, ho culled 
attention to its resemblance in certain respects to the 
ostrich, lie says that if these characters are to be 
regarded as evidence of real affinity, the Ilcspur- 
ornis would bo essentially a gigantic swimming 
ostrich. Professor Huxley, on tlie other hand, says 
that the bird is in a great many respects aston- 
ishingly like an existing diver’ or grebe — so like it, 
indeed, that had this skeleton been found in a 
museum, I suppose, if the head had not been known, 
it would have been placed in the same general group 
as the divers and grebes of the present day.'' 

The teeth seem to have been admirably adapted to 
aid a diving-bird (like a grebe) in catching its slippery 
prey. In the Odontojdenx toUapiciis of Owen, the 
bony denticles were inclined at a considerable angle, 
but with the points forward; yet Professor Owen 
concluded that even such projections (they could not 
properly be called teeth) must have greatly assisted 
the bird in holding captured fish. In the existing 
bird the Merganser serrator, the tooth-like serrations 
a^e inclined with the points backwards. These serra- 
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tions^ howcvLM*, vvuro not teeth, biit merely tooth -like 
extiMisioUvS of the horiiy*covering of the beak. The 
teeth of Iho IchthyornU and IlesjocrormSj as is shown 
by Lho sinailor figure (showing a tooth, and, within it, 
ii^ootli forming to take its place) were unmistakably 
tc'eth. It does not take away from their dental cha- 
]-jK tor that they were set in a groove in llesperornis 
iimlArchceoptorijx, instead of in separate sockets, as in 
Iiiglier- toothed races and in Ichtliyonus. 

It should be added that Professor Mfirsh has 
exMinined the specimen oi Arch(Xi 02 )lf^rjfx in the J3ritish 
Museum, and fully satisfied himself tliat i#^ belongs to 
the class of toothed birds. ^^The teeth seen on the 
same shib with this specimen agree so closely with 
the teeth of 11 cfiperortn a, tliat^^ he '^identified them 
at once as those of birds, and not fishes.*^ 

lie describes the leading characters of the ancestral * 
bird in the following terms : — In the generalised 
form to which wo must look ^oj* the ancestral type of 
the cla.ss of birds, We should expect to find the following 
characters: Teeth in grooves ; J^ertebrae biconcave'* 
(that is, the bones of the backbone shaped somewhat 
as wo see them» in fish) ; " breastbone without a keel; 
tail longer than the body; bones of the hand and 
wrist, as also those of the foot, free ; the bones of the 
pelvis separate; the sacrum” (or hind bone of the 
pelvis) "formed of two vertebrm; four or more toes 
directed forward ; feathers rudimentary or imperfect.” 

If we consider the circumstances under which, 
according to the theory of evolution, the race of birds 
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Clime iufco existcnccj wo can understand tliat tlio 
ancestral creatures whence liirds are descended prc*- 
seuied many features in which they were not only 
unlike the bird& of our time^ but unlike any other race 
of existing animals. Were th(‘y not alsOj in all pro-?* 
bability, very unlike each other ? Probably thtM*e 
were much wider differences among the various ordms 
ofjj animals which included all the ancestry of the 
jpodern bird at the time when first iDuj of the 
(•liaractcristics tiow regarded as aAnan first existed, 
than there are n#w aiiiong all tho orders of existing 
birds. Tliisf certainly appears from tho evidence 
obtained, not only rcspectiug tootlud birds, but- also 
respecting those bird-like animals of which Huxley 
and others have shown that they were closely akin to 
reptiles — were, in fact, bipod reptiles. Wo believe 
4liat the same holds with every species now existing, 
even with man — that, for instance, if we could havo 
bri)ught before us in rapid review all those creature's 
from which the human race of our time has descended 
(taking only those which belonged to one particular 
epoch, before man, specialised as we now find him, 
existed), we should not only find a far wider range of 
difl'erence among these creatures than among the 
human races of the present day, but a wider range of 
difference than even exists between men and apes. 
There are a ])Tiori reasons for this view as regards the 
human race; but, apart from these, the evidence 
collected by Mivart in his w^ork, ^^Men and Apes,'' 
while Jiot, we think, available to show that there is no 
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kiiisliip Letwc'cn the Simian iiud Human races, seems 
only explicable on the assumption that the Simian 
ancestors of man dilJJjiud widely iuicr a*c. 


THE FIJI ISLANIJSJ 

The ideas generally entertained respecting the Fiji* 
Isliiiuls and their inhabitants are ^lot such as to 
cncourago the idea that life to white iri^ii would bo 
very pleasant there. Probably most persons wlio 
have not followed the changes which have i-ecently 
taken place in this important group of islands, suppose' 
that the Fijians are stilly as they used to be considered, 
the most barbarous of all the Polynesians, addicted ^ 
frightfully to cannibalism, and little changed from 
those who, as llerbert Spencer puts it, possessed such 
'^extreme loyalty,” that if the king willed it, a Fijian 
cheerfully stood unbound to be knocked on the head. 
The days are passed, however, when a Fijian king 
could register by a row of many hundred stones the 
number of human victims he had eaten. The Con- 
servative Fijian sighs in vain for the good old times 
when the king’s will reigned supreme. A visitor lias 

' * “ A Yeiu in Fiji : an Inquiry into the Botanical, Agricultural, 
and Economical Resources of the Colony,” By J. Horne, F.L.S., 
&c., Director of Woods and Forests, and Botanical Gardens, 
Maiirititu. 



THE FIJI ISLANDS. 


6S 


now only to take with him, as Mr. Ilorno did, a 
circular letter of introductiomwritten in Fijian to all 
the chiefs, to find himself a welcome guest at (instead 
of upon) their hospitable tables. “In each village 
some one, generally the schoolmaster, ^ teacher,^ or 
native clergyman, was found, who could read and 
explain tho letter to the people, who were at all times 
QjJtentive listeners.’^ The Sunday schools are well 
attended, and most of tho rising generation of Fijians 
can do something in tho way of reading, writing, and 
cipboriug. In fact, with a few guides and an inter- 
preter, a little sugar, tea, coffee, and biscuits, mats for 
sleeping upon, a rug or so, and a mosquito net, the 
visitor can enjoy himself immensely in the Fiji Islands, 
as Mr. Horne's work shows in almost every page. 

While the cool weather lasts, Europeans in Fiji can 
wear with comfort clothing adapted to an English 
summer; “ iudeeJ, at this season, the weather is 
delightful, finer than the best summer weather in 
England." In the hot weatlier, it is true, the heat is 
oppressive, while storms of thunder and heavy rain 
are more frequent than pleasant. With reference to 
the rainfall, by tho way, which even for a tropical 
country is very heavy, Mr. Horne notes a circumstance 
of considerable interest. “Previous to and during 
18G1-2 the low hills around Levuka were thickly 
wootled. Since that time the woods have been cut 
down, and the number of days on which rain falls has 
been reduced from 256, the average for 1861-2, to 
149, the average for 1865-6 and 1876-7. It would 
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Kcom tliat the number of showers diminished simul- 

* 

tanoously with the entting of the trees. The average 
rainfall has not diminished, however, and with an 
annual rainfall of 118 inches the Fijians may bo avoII 
satisfied, especially as the rain falls most abundantly 
during the warm or summer season, when vegetation 
most requires it. It was absolutely necessary, more- 
over, to clear the forest region, for the thick woc^ds 
afforded shelter to the mountaineers, who, on several 
occasions, appeared in largo numbers, and threatened 
to sack the town and murder the white settlers. 

l^hcse marauders came from Lasoni, in the centre of 
Ovalan, just across the mountains from Levuka; stole 
down upon the town, plundered the goods of the 
settlers, and then made off into the woods, whore it 
was useless and dangerous to follow thern.^' Unfor- 
tunately, since the woods were cleared the rain falls' 
more torreiitially than before, and carrying away the 
loose soil on Iho surface, where the ground is steep, 
does great damage to both soil and vegetation. 

The Fiji islands number in all 255, having an entire 
area of about 7,403 square miles, or about 738,350 
acres. The largest island of the group, Vili Levu, has 
an area 4,112 square miles, while the next in size, 
Vau na Levu, has an area of 2,432 ^ square miles. 
'J^ho others are all much smaller. About eighty of 
the islands are inhabited, the white population being 
about 2,000 (in 1874), the natives numbering about 
140,500. As regards communication with the outside 
world, Fiji is not badly off. Twenty-four hours j^ter 
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the ariival of the mail from San Francisco at Sydney, 
a fine steamer of 1,000 to 1,500 tons leaves for Levuka, 
the voyage occupying seven or eight days. Tho 
steamer remains at Levuka nearly n week, and leaves 
with the mails for England in time for them to bo 
transhipped to one of the P(‘n insular and Oriental 
steamers at Sydney. From Melbourne there is direct 
steam communication with Suva and Ijcvuka once 
every five weeks. There is also regular steam com- 
munication between Levuka and Auckland (New 
Zealand) and between Levuka and tho Fj-iendly Islands. 
A visit to tho Fiji Islands during tlie cool season 
would bo pleasant for any one who enjoys cliange of 
scene; but it is clear from Mr. Horne's book tliat tho 
naturalist (especially the botanist) would find such a 
visit at once interesting and profitable. 

The natives are hosj)itable, as also (which is of more 
importance, perhaps) are tho white settlers. Tho 
Fijians are daring sailors, and good customers to the 
boat-builders, who have taken the place of the native 
canoe-builders. The natives play a number of athletic 
games, among which may be mentioned throwing the 
timkaj or reed, wrestling, and a game which is some- 
thing like tennis, a little like cricket, and a great deal 
like skittles. They throw the tinika (an oval-shaped 
piece of wood about four inches long and two in 
diameter at the thickest part) a distance of about 
300 yards, or thrice as far as our best cricketers can 
throw a cricket-ball. The natives are subject to 
elephantiasis, and consider their children neither strong 

r 2 
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nor liealfliy till they have experienced an ulcerous 
disease, which they oalliCofto. A kind of ophthalmia 
is not uncommon, but it lasts only a few days, both 
natives and settlers being subj(‘Ct to it. The natives 
have succumbed in great numbers to epidemics of 
measles, and many consider that the population 
has, in consequence, become greatly decreased. 
But Mr. Horne considers that the many abandoned 

patches may indicate rather a change in the habits 
of the people than a diminished population. 

The animals indigenous to Fiji arc bats, ffying 
foxes, and a small rat. The ten species of snakes 
found there are all harmless. Pigs, introduced from 
Tonga (where Cook left them), run wild in the forests. 
There are wild ducks, snipe, sand-pipers, wild pigeons, 
and beautiful golden orange doves, as well as jiarrots 
or parroquots. Whales and porpoises are found in 
the seas round the group, which swarm with many 
kinds of fish, edible and otherwise. Sharks abound, 
and travel long distances from the sea to the deep 
pools in the rivers, which must render them less 
pleasant to bathers than they otherwise would be. 

Mr. Horne's book is full of interesting facts, and 
though it has been specially written in response to an 
ofiicial invitation, it will be found very pleasant reading. 
There is a copious index — indeed, the index is a little 
too copious, a passing word in the text being, in many 
cases, all that is found to bear on a carefully-paged 
index-heading. The facts gathered together here are 
tlie fruits of a year of faithful and laborious research. 
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EYJCINTir BULBS. 

BY QUANT ALLKN. 

If wo were not so familiar with the fact, we would 
think there were few queerer things in nature than 
the mode of growth followed by this sprouting hya- 
cinth bulb on my mantelpiece hero. It is simply 
stuck in a glass stand, filled with water, and there, 
with little aid from light or sunshine, it goes through 
its whole development, like a piece of organic clock- 
work as it is, running down slowly in its own 
appointed course. For a bulb does not grow as an 
ordinary plant grows, solely by means of cai’bon 
derived from the air under the influence of sunlight. 
What we call its growth we ought rather to call its 
unfolding. It contains within itself everything that 
is necessary for its own vital processes. Even if I 
were to cover it up entirely, or put it in a warm, dark 
room, it would sprout and unfold itself in exactly the 
same way as it does here in the diffused light of my 
study. The leaves, it is true, would be blanched and 
almost tjolourless, but the flowers would be just as 
brilliantly blue as these which are now scenting the 
whole room with their delicious fragrance. The 
question is, then, how can the hyacinth thus live and 
grow without the apparent aid of sunh’ght, on which 
all vegetation is ultimately based ? 

.Of course, an ordinary plant, as everybody knows, 
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derives all its energy or motive-power from the sun. 
The green leaf is the oi*gan upon which the rays act. 
In its cells the waves of light propagated from the 
sun fall upon the carbonic acid which the leaves drink 
in from the air, and by their disintegrating power, 
liberate tlio oxygen while setting free the carbon, to 
form the fuel and food-si uff of the plant. Side by 
side -wulh this operation the plant poi’forms another, 
by building up the carbon thus obtained into new 
combinations with the hydrogen obtained fronj its 
watery sap. From these two elements the chief con- 
stituents of the vegetable tissues are made up. Now 
the fact that they have been freed from the oxygen 
with which they are generally combined gives them 
energy, as the physicists call it, and, when they re- 
combine with oxygen, this energy is again given out 
as heat, or motion. In burning a piece of wood or a 
lump of coal, we are simply causing the oxygen to 
re-combine with these energetic vegetable substances, 
and the result is that we get once more the carbonic 
acid and water with which we started. But we all 
know that such burning yields not only heat, but also 
visible motion. This motion is clearly seen even in 
the draught of an ordinary chimney, and may be 
much more distinctly recognised in such a machine as 
the steam-engine. 

At first sight, all this seems to have very little con- 
nexion with hyacinth bulbs. Yet, if we look a little 
deeper into the question, we shall see that a bulb and 
an engine have really a great many points in common. 
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Let us glance first at a somewhat simpler caso^ that of 
a seed, such as a pea or a grain of wheat. Here wo 
have a little sack of starches and albumen laid up as 
nutriment for a sprouting plantlet. These rich food- 
stuffs were elaborated in the leaves of the parent pea, 
or in the tall haulms of the growing corn. They were 
carried by the sap into the ripening fruit, and there, 
through one of those bits of vital mechanism which 
we do not yet completely understand, they were 
selected and laid by in the young seed. When the 
pea or the grain of wheat begins to germinate, under 
the influence of warmth and moisture, a very slow 
combustion really takes place. Oxygen from the air 
combines gradually with the food-stufis or fuels — call 
them which you will — contained in the seed. Thus 
heat is evolved, which in soihe cases can bo easily 
measured with the thermometer, and felt by the 
naked hand — as, for example, in the malting of 
barley. At the same time motion is produced; 
and this motion, taking place in certain regular 
directions, results in what we call the growth of a 
young plant. In different seeds this growth takes 
different forms, but in all alike the central mechanical 
principle is the same : certain cells are raised visibly 
above the surface of the earth, and the motive-power 
which so raised them is the energy set free by the 
combination of oxygen with their starches and albu- 
mens. Of course, here, too, carbonic acid and water 
are the final products of the slow combustion. The 
whole process is closely akin to the hatching of au 
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egg into a living chicken. Bnt^ as soon as the young 
plant has used up all the material laid by for it by its 
mother, it is compelled to feed itself just as much as 
the chicken when it emerges from the shell. The 
plant does this by unfolding its leaves to the sun- 
light, and so begins to assimilate fresh compounds of 
hydrogen and carbon on its own account. 

Now it makes a great deal of difference to a sprout- 
ing seed whether it is well or ill provided with such 
stored-up food-stuffs. Some very small seeds .have 
hardly any provision to go on upon ; and the seedlings 
of these, of course, must wither up and die if they do 
not catch the sunlight as soon as they have first un- 
folded their tiny leaflets ; but other wiser plants have 
learnt by experience to lay bj^ plenty of starches, oils, 
or other useful materials in their seeds ; and where- 
ever such a tendency has once faintly appeared, it has 
given such an advantage to the species where it 
occurred, that it has been increased and developed 
from generation to generation through natural selec- 
tion. Now what such plants do for their offspring, 
the hyacinth, and many others like it, do for them- 
selves. The lily family, at least in the temperate 
regions, seldom grow into a tree-like form; but 
many of them have acquired a habit which enables 
them to live on almost as well as trees from season to 
season, though their leaves die down completely with 
each recurring winter. If you cut open a hyacinth 
bulb, or, what is simpler to experiment upon, an 
pnion, you will find that it consists of several short 
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abortive leaves^ or thick fleshy scales. In these sub- 
terranean leaves the plant stpres up the food- stuffs 
elaborated by its green portions during the summer ; 
and there they lie the whole winter through, ready to 
send up a flowering stem early in the succeeding 
spring. The material in the old bulb is used up in thus 
producing leaves and blossoms at the beginning of 
the second or third season; but fresh bulbs groW out 
anew from its side, and in these the plant once more 
stores up fresh material for the succeeding year's 
growth. 

The hyacinths which we keep in glasses on our 
mantelpieces represent such a reserve of three or four 
years' accumulation. They have purposely been pre- 
vented from flowering, in order to make them pro- 
duce finer trusses of bloom when they are at length 
permitted to follow their own free will. Thus the 
bulb contains material enough to send up leaves and 
blossomi from its own resources ; and it will do so 
even if grown entirely in the dark. In that case the 
leaves will be pale yellow or faintly greenish, because 
the true green pigment, which is the active agent of 
digestion, can only be produced under the influence 
of light ; whereas the flowers will retain their proper 
colour, because their pigment is always due to oxida- 
tion alone, and is but little dependent upon the rays 
of sunshine. Even if grown in an ordinary room, 
away from the window, the leaves seldom assume 
their proper deep tone of full green ; they are mainly 
dependent on the food-stuffs laid by in the bulb, and 
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do but little active work on their own account. After 
the hyacinth has flowcrpd, the bulb is reduced to an 
empty and flaccid mass of watery brown scales. 

Among all the lily kind, such devices for storing up 
useful material, either in bulbs or in the very similar 
organs known as corma, are extremely common. As 
a cons(‘quencc, many of them produce unusually large 
and ^owy flowers. Even among our native English 
lilies we can boast of such beautiful blossoms as the 
fritillary, the wild hyacinth, the meadow-saffron, and 
the two pretty squills; while in our gardens the'tiger 
lilies, tulips, tuberoses, and many others belong to 
the same handsome bulbous group. Closely-allied 
families give us the bulb-bearing narcissus, daffodil, 
snowdrop, amaryllis, and Gruernsoy lily ; the crocus, 
gladiolus, iris, and corn-flag; while the neighbouring 
tribe of orchids, most of which have tubers, probably 
produce more ornamental flowers than any other 
family of plants in the whole world. Among% widely- 
diffcrent group we get other herbs which lay by rich 
stores of starch, or similar nutritious substances, in 
thickened underground branches, known as tubers; 
such, for example, are the potato and the Jerusalem 
artichoke. Sometimes the root itself is the store- 
house for the accumulated food- stuffs, as in the dahlia, 
the carrot, the radish, and the turnip. In all these 
cases, the plant obviously derives benefit from the 
habit which it has acquired of hiding away its reserve 
fund beneath the ground, where it is much less likely 
to be discovered and eaten by its animal foes. For 
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it is obvious that these special resci*voira of energetic 
material, which the plant intends as food for its own 
flower or for its future offspring, are exactly those 
parts which animals will be likely unfairly to appro- 
priate to their personal use. What feeds a plant will 
feed a squirrel, a mouse, a pig, or a man, just as well. 
Each requires just the same free elements, whose 
combination with oxygen may yield it heat and 
movement. Thus it happens that the parts of plants 
which wo human beings mainly use as food-stuffs are 
just the organs where starch has been laid by for the 
plant^B own domestic economy — seeds, as in the pea, 
bean, wheat, maize, barley, rice, or millet ; tubers, as 
in the potato and Jerusalem articliokc; corms, as in 
the yam or taraj and roots, as in arrowroot, turnip, 
parsnip, and carrot. In all tlieso, and in many other 
cases, the habit first set np by nature has been sedu- 
lously encouraged and increased by man^s deliberate 
selection. What man thus consciously efEocts in a few 
generations, the survival of the fittest has uncon- 
sciously effected through many long previous ages of 
native develc*nment. 



76 


NATURE STUDIES. 


OUR UNBIDDEN GUEST8. 

BY DU. ANDREW WILSON, F.R.S.B. 

Tiir fact that in most animals there may reside, as 
guests, within unconscious or unwilling “ hosts/’ 
certain other animal forms, is, of course, widely known. 
These animal guests ” form the parasites ” of the 
natural historian. But, although the fact of their 
existence is known, the general history of even the 
commonest parasites is a matter concerning which the 
general public are, as a rule, lamentably ignorant. 
I say lamentably,’’ and I mean what I say. A vast 
amount of disease, and that of a preventible nature, 
is caused by the carelessness of man in the preparation 
of his food. This carelessness is, in its turn, founded 
upon gross ignorance, for there are not a few persons 
who believe that parasites come, like Dogberry’s 
reading and writing, by nature, and that they are 
part and parcel of an animal’s' constitution. That 
this opinion is very far removed from the true state of 
matters can easily be shown. It is perfectly provable 
that animals were not created with the parasites 
infesting them as we find them to-day. Common 
sense forbids such a supposition, and the organised 
common sense we call science *' shows us that the 
reverse is the case. All parasites are acquired, and 
not origin^bl guests.” This alone is provable by the 
facts of parasite-development. There is a bag-like 
parasite called Sacculina, for instance, which attaches 
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itself to the bodies of hermit crabs. Now, sac-liko 
though this parasite is, and ^destitute as it is of all 
the ordinary belongings of animal life, it yet begins 
its existence as a little free-swimming animal, exactly 
resembling a water-flea. The first stages in a saccu- 
lina's development arc, in short, like the beginnings 
of the development of some shrimps, of barnacles, of 
water-fleas, and of crabs themselves, though in a less 
marked degree. Only after becoming degraded in 
structure, does the sacculiiia become the guest of 
the crab. The mere facts that sacculina is at first as 
free-living as a fish, and that it afterwards settles 
down on the crab, testify, if we read nature^s story 
aright, that once upon a time the sacculina race 
was not a parasitic one. Whether or not the sacculina 
stage itself was the beginning' of the attached exist- 
ence, we do not know. It is most probable that the 
bag-like body wo term a sacculina was the result 
of the adoption of the lower and rooted way of life. 
But apart from all other considerations, the main 
facts that a young sacculina is always free, and that 
it begins life under a similar guise even to some of 
the shrimp race, shows that its parasitic life has been 
acquired, and is by no means an original condition. ? 

Now the same rule holds good of all “ parasites. 
The development of most of them shows us the 
lingering remnants of a once-free life. But there are 
other proofs at hand of this assertion. There are 
degrees and stages in the perfection of the parasitic 
state. There exist animals which are mere lodgers^^' 
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so to speak — who “ dine out,” but who repose within 
tho anatomical establishment of a host.” This is 
the case with certain little fishes, which choose the 
very ^^jaws of the lion” as a dwelling-place, since 
they appear to live in the interior of certain big 
tropical sea-anemones. These fishes may be seen to 
swim in and out of the anomone^s mouth, and they 
may be enclosed within tho anemono^s body when 
that animal contracts itself, and yet swim free and 
unharmed out of the mouth when these flower-like 
animals once more resume their normal and expanded 
state. Here, then, there is mere ^^association;” but 
it is in some such association that the beginnings of 
pure parasitism have originated. Suppose the case of 
an animal which, at first merely lodger,” took to 
feeding upon tho tit-bits secured by its host for home ' 
consumption. The “ lodger,” in such a case, would 
practically become a boarder” as well. But nature 
has a law as fixed as the edicts of the Modes and 
Persians, called the law of disuse. This law enacts 
that whatever structures or organs of living beings 
are not normally used, will waste and tend to disappear. 
It is the operation of this law which has caused the 
two outer toes of our horse to grow “ small by degrees 
and beautifully less,” until they now appear as the 
splint bones ” on each side of the single toe upon 
which the horse walks. And applying this law to the 
case of the animal lodger, we see how an animal which 
does not require to move about when resident within 
another animal will lose its organs of motion. If it 
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obtains fluid food, already digested, the probabilities 
ai'o that its^ digestive system become rudiiueutary. 
Not requiring eyes or other sense-organs, these will 
disappear ; and thus wo see represented a kind of 
zoological backsliding, which reduces the parasite to 
the elementary and degraded condition we, as a rule, 
discover in the races of animal “ guests/^ 

The histories of some of the most common parasites 
are fraught with instruction, not to speak of the 
curiosity tliat invests them. Take, for instance, the 
history of the fluke {Fasciola /n*p«/./ca), found in the 
bile-ducts of the liver of the sheep and ox. It is tho 
presence of this parasite that makes sheep fall into a 
decline, known to veterinarians as tho A 

fluke is a little, flattened, oval body, about 1 in. 
or j in. in lengtli, and about 4 in. in breadth. It 
possesses a nervous system, a set of water -vessels, 
two suckers, a branched digestive system, and an egg- 
producing apparatus. It has no organs of motion, 
but it is by no moans a very degraded being after all. 
Its development is very curious. The eggs, liberated 
from the animal “ host,^^ get scattered abroad. Many 
— as in the case of all parasites — must perish, but a 
proportion finding their way into water, enter tho body 
of tho water-snail, where they develop into curious 
little tailed beings called Cercarim; and there are 
sundry other forms assumed by the fluke isL the days 
of its youth, but which need not be mentioned here, 
Sooner or later, however, these Gercarioe escape into 
the water or into the meadows; and it is believed that 
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Irorn tbo diiiup meadows, or from the water itself, 
the sheep obtain thesq. little beings. Once within 
a sheep’s stomach, each Oercaria seems to waken up 
to its ultimate destiny. It drops its tail, and bores its 
way through the tissues of the sheep towards the liver, 
where it soon appears as the young fluke, which will 
develop eggs that will repeat its own curious history. 
The most notable fact, however, of this development 
is that if a sheep sw^allowed the egtj of the fluke, no 
development would ensue. The egg requires to pass 
through its water-snail stage, ere the sheep can obtain 
the new fluke. 

It is much the same with the tapeworm tribe as 
with the fluke. The common tapeworm of man 
{Tamia Solium) consists of a very minute 'Micad,^^ 
attaching itself by suckers and hooks to man^s in- 
testines ; of a slender neck,^^ and of hundreds of 
'^joints.” Each joint^^ is really a semi-iudepoiidciit 
animal; and the tapeworm is therefore a compound 
animal, and presents us with a colony of similar beings. 
A large tapeworm may measure 20 or 30 ft.; and new 
joints are continually being budded^' out from the 
head and i\eck. Hence the physician can never be sure 
that he has cured a case of tapeworm until he has seen 
the head and neck of the animal. If a man swallowed 
the egg of a tapeworm, he would not be infested 
thereby. The young worm has to pass its early life 
in the body of another warm-blooded animal; and in 
the case of a common tapeworm, it is "'the gintlernan 
that pays the rint,^^ which acts the part of nurse or 
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first host. Man, in other words, obtains his common 
tapeworm guest from the pig. When this animal ■ 
swallows the egg of a tapeworm, the young worm 
bursts through the egg-caso and bores its way to the 
pig’s muscles. If the porker is affected by numerous 
embryos, that is, if it has swallowed a large number 
of eggs, it will become feverish and ill, aud it will 
then be said to have developed ‘^measles.” The 
measles” of the pig are the visitations of young 
tapeworms. In the muscles of the jug, then, these 
young worms rest. J’v/ snis; fy rrsie, is decidedly 
the motto of the young worm. It dovelopos a little 
head and neck, and it also, by way of a tail, produces 
a little bladder or bag. Before naturalists knew' its 
true nature, it was regarded as a special kind of para- 
site, and was named a ^'cystic worm.” 

If the pig dies a natural death and is respectably 
interred, or if the pig should live long enough, these 
youthful tapeworms will respectively perish, or will 
degenerate and disappear from the tissues of the aged 
porker. But assuming that the usual Nemesis of tho 
pig race overtakes the animal, then, in the form of 
pork, it will gladden the heart of certain members 
of the human race. Now, let us suppose that a man 
eats a portion of the measly pork.” Let us further 
suppose that the pork has been imperfectly cooked ; 
then comes the ^^tide of fortune” to the young worms. 
For when the young worm has been eaten by the man, ^ 
the bladder-tail drops off. Each little head and neck 
finding itself in the human stomach, recognises m 

* ‘ G 
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lawful habitat. Each attaches itself to the lining 
membrane of the human intestines^ and each by a 
process of budding produces joint after joint, until 
man is presented with his matured guest.^^ 

If we tabulate matters thus, the history of the tape- 
worm will become clear : — 


Ist Epoch. 


Stage 1. The egg derived from parent ^ 
tapeworm of man. 

„ 2. Swallowed by the pig ; de- 
veloping. 

„ 3. The “Eesting Larva,” or ^ 
cystic worm, in the pig’s 
muscles, and forming 
“ measly ” pork. 


Passed in 
Ijie 

pig as host. 


2nd Epoch. 


)) 




4. Swallowed by man. 

5. Development of the head and 

neck, and attachment to 
man’s intestine. 

6. The production by budding 

of the adult worm. 


Passed in 
man as 
the host. 


As a last piece of parasite biography, we may glance 
at the history of a form which now and then attracts 
the notice of even Imperial Parliament itsjplf. This 
form is the famous Trichma, which acquires an un- 
enviable notoriety, in that it may, unlike the tape- 
worm race, cause the death of its "host.^^ Each 
trichina is a minute worm, coiled, in its immature 
condition, within a little sack or bag, which in numbers 
may bo found again in the muscles of the pig. Where 
«the pig gets ito trichin© from is hardly certain, but 
rats are believed to be the sources of supply for the 
pig race. In the muscles of the pig each trichina is/ as 
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already remarked, in an imperfect and youthful con- 
dition. If the pig lives long* enough, the trichinoe 
will disappear from its muscles, or will degenerate to 
become mere specks of lime. But should a man eat a 
portion of the trichina-infected pork, the youthful 
worms will undergo, in his digestive system, a rapid 
and extraordinary development. The trichinm will 
develop enormous numbers of young; and the young 
brood will now naturally seek the muscles of man for 
a habitation, as their parents before them sought 
those of the pig. Then ensues the tug of war for the 
afflicted human. The pain caused by the boring of 
these microscopic worms from stomach to muscles is 
intense. It is this pain and attendant symptoms 
that constitute the disease known as trichiniasis. If 
the patient^s strength holds oiit, he is safe whenever 
the young trichina-brood enter the muscles. There 
they rest, and remain to degenerate — Tinlcss, indeed, 
cannibal instincts were represented in the human race; 
in which case the cannibal would experience a few of 
the tortures and troubles which are said proverbially 
to afflict t£e just and unjust alike. 

The great lesson to be learned, from our survey of 
parasites, is care in the choice and increased care in 
the cooking of our food. It should be remembered 
that the germs of these parasites are killed by a suffi- 
ciently long exposure to heat. Hence, while under- 
done meat may have it^ charms, it hae likewise its 
grave dangers. Pork, in any and every fashion, should 
at all times be thoroughly cooked. In this latter case, 
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the parasitic horde may not merely be destroyed, but 
may even contribute in, a microscopic way, to human 

• • ’f' 

nutrition. 


THE FIIiST DAFFODIL. 

After watching it closely for four or five days, I 
have just found the first daffodil of the season wide 
open this morning, with a big humble-bee buried 
deep in its capacious throat, already rifling its little 
store of nectar, and dusting his body and legs with 
pollen which he will promptly carry away to fertilise 
one of its pretty sisters in some neighbouring garden. 
Though I have watched it like a child, I could not 
resist the childish temptation of picking it, and I 
have got it here before me now for dissection, poor 
thing, with my little pocket-knife, though it does not 
need much of a magnifying power to see all that need 
be seen of its structural arrangements. It is only a 
common wild English daffodil : the daffy-down-dilly 
who came up to town in a yellow petticoat and a 
green gown,” as the old nursery rhyme has it; and 
it has been simply transplanted hither from the 
meadow beyond the bourne ; but it is as gay and 
bright a blossom as one could wish to see, for all that, 
besides being full of genuine scientific interest for 
those who to look at it aright. Let me cut it 
stmght down through the middle, so, and then you 
will understand better what it is driving at. 
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You sec, the flower consists of a single amalgamated 
tube, with six lobes or points, <ind in between them, 
projecting from its centre, is a largo circular crown, 
broadly tubular in shape, and brightly yellow, like 
the rest of the blossom, in colour. It is well to begin 
at the beginning j and so wo mny first ask why it is 
six-lobed ? The answer is, because it is one of the 
monocotyledonous .plants. That is a very long and 
technical word — T am half afraid our English-speak- 
ing editor will cut it ruthlessly out — and, indeed, 1 
wish it were shorter and simpler; but at present, 
unhappily, I know of no other that will efficiently 
supply its place. Let mo try to explain it. Many 
years ago, when flowering plants first appeared upon 
the earth, they began to diverge into two principal 
divisions, from one or other of which all our existing 
flowering hinds (except only the cone-bearing pine 
family) are ultimately descended. One of these primi- 
tive groups had two seed-leaves in each seed, the 
other had one. There are a great many other differ- 
ences between the two tribes, but these are the most 
constant ; and it is to the last tribe that the daffodil 
belongs. Now, so far as the flower is concerned (and 
it is with that part of the plant alone that I am going 
to deal to-day), the widest original difference between 
the two great divisions was this — the plants with two 
seed-leaves had their parts arranged in whorls of five, 
while the plants with one seed-leaf had them arranged 
in whorls of three. Thus the typical flower of the 
first class has five sepals, five petals, five stamens, and 
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SO forth ; while the typical flower of the second class 
has only three of eaclw. In the course of time, how- 
ever, this original difference has become greatly 
masked ; for man^^ flowers of the first kind have lost 
one or two of their petals or stamens, by coalescence 
or otherwise ; while many flowers of the second class 
have doubled their numbers in one part or another. 
Nevertheless, in most cases, we can even now trace, 
in some way or other, the steps which connect the 
existing form with its primitive ancestor; and it is 
still true that the two types are broadly marked off 
from one another, as the five-rayed and the three- 
rayed forms respectively. 

Now, the daffodil is a very advanced and highly- 
modified development of the three-rayed typo. The 
artificial family to which it belongs in the present 
somewhat irrational arrangement of flowers is that of 
the amaryllis kind ; but we shall understand it better 
if WG look first at its near neighbours of another 
family, the iris and crocus group. These plants in 
some of their modifications, such as the common 
yellow flag, are very simply three-fold in their 
ground-plan. There are three seed-cells to the pistil 
in the centre ; then there are three stamens outside 
them ; next, there are three petals ; and, last of all, 
there are three large spreading sepals in the outermost 
whorl. But in the crocus, the three petals and three 
sepals are indistinguishable, and have coalesced into 
a single tube, so that the flower seems to have a 
united corolla of six lobes. Now, in the amai^yllis 
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family, to which the daffodil belongs, wo get the same 
sort of tendency carried a little farther. Instead of 
having only one row of three stamens, tho members 
of this group have two rows, thus making a total of 
six — for, though no mathematician, I will fearlessly 
venture upon so much arithmetic as that*. In the 
simpler amaryllids, such as tho snowdrop, the con- 
fusion goes no further than this single step ; and we 
get, first, a three-celled pistil in the centre ; next, six 
stamens in two rows outside it; then three small 
green- veined petals ; and last of all, three large pure 
white sepals. Here the original three-fold symmetry 
is hardly at all masked by the occurrence of a double 
set of stamens ; while tho petals and sepals arc quite 
separate down to their very base, without any sign of 
union or coalescence. I don^t say they never have 
been united ; indeed, I have certain grave doubts of 
; my own upon that head, connected with what 
botanists call their inferior ovary ; but Fm not going 
to mention that point to-day, lest I should tell you 
too much about them all at once, and so spin out my 
paper to an unconscionable length. For the present, 
it must suflSce to notice that we still possess amaryllid 
flowers in which the primitive arrangement by threes 
* is even now distinctly visible. 

The daffodil, however, has got beyond this early 
stage, and has undergone so very much modification 
that its primitive aspect is almost entirely masked by 
its acquired traits. When I slice across its ovary, or 
embryo fruit, it is true, I can see that it still consists 
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of three cells, produced by the union of the three 
originally separate pieoes; but with this exception, 
all its parts now appear to be in sixes rather than in 
threes. There are six pollen-bearing stamens, pro- 
duced by doubling the original three ; and there arc 
six lobes to the corolla, produced by the coalescence 
of the three petals with the three sepals, so as to form 
a single united tube. The object of this coalescence 
is easy enough to understand. As in the harebell, 
the daisy, and so many other flowers, it has .been 
effected by the selective agency of hiitiible-becs and 
other insects, like the one whom I found buried so 
d(jcply in its throat this morning. The tubular form, 
with its stamens hanging out from thfi^^’ sidfe, ensures 
the fertilisation of the flower much better than the 
system of open petals; and so it has been brought 
about by the fact that any variation in that direction 
was unconsciously favoured by the insects, while 
variations the other way were universally neglected. 
But while many other plants have hit upon this same 
device of coalescence, few have carried it so far as 
the daifodil. In the first place, the tube in the five- 
rayed flowers is formed out of the petals alone; but in 
the three-rayed flowers, tho petals are too few in 
number to make a sufficiently wide tube, and so tho 
sepals or calyx-piece^ are joined with them in pro- 
ducing tho desired result. Thus we can trace a 
gradual progress from flowers like the iris and snow- 
drop, where the sepals are distinctly different from 
the petals^ through flowers like the wild hyacinth, 
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lilies, snowflake, and flowering rush, where all six 
pieces arc equal and similar, tf\ flowers like the crocus, 
meadow saffron, and daffodil, whore the six pieces are 
united together into a long tube. But, furthermore, 
and in the second place, the daffodils and the others of 
the narcissus kind have done more than the mere 
ordinary tubular blossoms, inasmuch as they have pro# 
duced a singular outgrowth in the shape of the crown 
or cup, which forms, as it were, a vestibule to the 
tube^ and thus still better ensures the pro})cr fertilisa- 
tion of the flower. In some of the pink tribe (amongst 
the five-rayed flowers) we get a scale or parapet on 
each petal in somewhat the same way; but in the 
daffodil and ite allies the crown is united and circular, 
like the tube, though one oan still trace six wavy 
lobes or sinuosities on its edge. In some exotic 
members of the narcissus group the crown is very 
small and rudimentary, and is brilliantly coloured with 
red or orange, so that it seems rather to act as a 
honey-guide for the bees than as an additional aid to 
fertilisation ; but in the wild English daffodil it has 
reached a very high stato of development, and occu- 
pies at least half the entire length of the blossom. 

One word more as to its colour. The daffodil is a 
pfile yellow, and it apparently depends mainly for im- 
pregnation upon the visits of diurnal insects. Hence 
it is quite scentless, for its largo size and brilliant 
colour suffice to attract quite enough visitors, without 
any necessity for the extra allurement of sweet 
perfume. But many of the southern species, like the 
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jonquils of our flower gardens, have pure white petals, 
and possess a very powerful jasmine odour. Such 
white, strong. scented flowers always depend, in part 
at least, upon night-flying moths, which are largely 
attracted by perfume ; and, of course, no colour can 
be so well perceived in the dusk of evening as a pure 
iglossy white. Hence the difference in hue between 
the two kinds. At the same time, the southern 
varieties are also fertilised by day-flying bees, and for 
these the frill of the crown is prettily fringed with 
brilliant orange. Each insect selects the plant that 
suits it best, and their joint selection has thus pro- 
duced the snowy petals and exquisitely-coloured cup 
of the garden jonquil. ^ 


STRANGE SEA MONSTERS. 

BY RICJIARD A. rROCl’OR. 

The sea-serpent has long been regarded by most 
persons as simply a gigantic fraud. Either the ob- 
ject which appeared like a sea-sorpent was something 
altogether different — a floating tree entangled in sea- 
w^eed, the serpentine outline of distant hills half lost 
under a scudding haze, a row of leaping porpoises, or, 
if a single living creature at all, then one of a known 
species, seen under unusual and deceptive conditions 
•—or else the circumstantial accounts which could not 
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be thus explained away were concoctions of falsehood. 
Yet, as the naturalist Gosse l^ong since pointed out, in 
his curious essay on The Great Unknown,” it is 
altogether unlikely that men know all the forms of 
animals which exist in the ocean, and the antecedent 
probability againt the theory of the existence of crea- 
tures such as the great sea-serpent has been describe 
to be is not suflScient to outweigh the evidence which 
has been given respecting such creatures. No one 
who has read the account given by the officers and 
men of the Daidalus, for instance, can for a moment 
suppose that they were deceived in any one of tho 
ways ingeniously imagined ; we mud assume that they 
all told untruths before wo can reject the belief that 
some as yeb unknown sea creature was seen by them. 
That creature may quite possibly not have been a 
serpent properly so called; the picture drawn by one 
of the midshipmen may have been incorrect in details 
(as Professor Owen insisted it must have been) : but, 
unless the whole affair w'us a fraud, a sea animal was 
seen which had all the appearance of a gigantic ser- 
pent, And the idea of fraud in such matters is not 
nearly so reasonable as many seem to imagine. Tra- 
vellers are sometimes said to tell marvellous stories ; 
but it is a noteworthy fact that, in nine cases out of 
ten, the marvellous stories of ’ travellers have been 
confirmed. Men ridiculed the tale, brought back by 
those who had sailed far to the South, that the sun 
there moves from right to left, instead of from left to 
right, as you face his mid-day place; but we now 
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know tliat tlioso travellers told the truth. The first 
account of the giraffe was laughed to scorn, and it 
was satisfactorily proved that no such creature could 
possibly exist. The gorilla would have been jeered 
out of existence but for the fortunate arrival of a 
skeleton of his at an early stage of our acquaintance 
with that prepossessing cousin of ours. Monstrous 
cuttle-fish were thought to be monstrous lies, till the 
AlectoUy in 1861, came upon one, and captured its 
tail, whoso weight of forty pounds led naturalists to 
estimate the entire weight of the creature at four 
thousand pounds, or nearly a couple of tons. In 
1873, again, two fishermen encountered a gigantip 
cuttle in Conception Bay, Newfoundland, whose arms 
were about thirty-five feet in length (the fishermen 
cut off from one arm a piece twenty-five feet long), 
whilst its body was estimated at sixty feet in length 
and five feet in diameter — so that the Devil-fish of 
Victor Hugo^s famous story was a mere baby cuttle 
by comparison with the Newfoundland monster. The 
mermaid, again, has been satisfactorily identified with 
the manatee, or woman-fish,^^ as the Portuguese 
call it, which assumes, says Captain Scoresby, " such 
positions that the human appearance is very closely 
imitated.'^ 

As for stories of sea-serpents, naturalists have been 
far less disposed to be incredulous than the general 
public. Dr. .Andrew Wilson, for instance, after speak- 
ing of the recorded observations in much such terms 
as I have used above, says : — We may, then, affirm 
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safely that there are many verified piecos of evidence 
on record of strango marine, forms having been mot 
with, which evidences, judged according to ordinary 
and common-sense rules, go to prove tliatf certain 
hitherto undescribed marine organisms do certainly 
exist in the sea-depths/^ As to the support which 
natural history can give to the above proposition, 
zoologists can but admit, ho proceeds, “ the cor- 
rectness of the observation. Certain organisms, and 
especially those of the marine kind {e.y, certain whales) 
are known to be of exceedingly rare occurrence. Our 
knowlcJgo of marine reptilia is con'essedly very small ; 
and, best of all, there is no counter-objection or 
feasible argument wliich the naturalist can offer by 
way of denying tbe above proposition. He would be 
forced to admit the existence of purely marine genera 
of snakes which possess compressed tails, adapted for 
swimming, and other points of organisation admit- 
tedly suited for a purely aquatic existence. If, 
therefore, we admit the possibility — nay, even the 
reasonable probability — ^that gigantic members of 
these water-snakes may occasionally be developed, we 
should state a powerful case for the assumed and 
prob6.ble existence of a natural 'sea-serpent.^ We 
confess we do not well see how such a chain of pro- 
babilities can be readily set aside, supported as they 
are in the possibility of their occurrence by zoological 
science, and in the actual details of the «ase by evi- 
dence as trustworthy in many cases as that received 
in our courts of law,^^ 
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Wo now have evidence actually tuken in a court of 
law, though the Bea-SQ?*pent has not yet appeared 
either as plaintiff or defendant in any legal case. Our 
readers liave already, no doubt, seen all the details of 
the evidence given by the captain, officers, and several 
of the crew of the barque Pauline^ under affidavit, at 
the Liverpool Police-court, It is manifest, to begin 
with, that unless these five persons were possessed by 
a singular taste for unnecessary perjury, we have to 
deal with a story which cannot relate to floating trees, 
distant hills, porpoises swimming in Indian file, or 
the like. A largo sperm whale was seen, gripped 
round the body with two turns of what appenred to 
be a huge serpent, whoso head and tail appeared to 
have a length beyond the coils of about thirty feet, its 
girth being apparently about eight or nine feet. For 
about a quarter of an hour a fierce struggle took place 
between* the serpent and its victim, at the end of 
which the whale was mastered, and suddenly dragged 
head first into the depths of the sea. (The account 
says ^^to the bottom, but we may be permitted to 
question whether the bottom was visible.) As the 
usual length of the cachalot, or sperm whale, is about 
seventy feet and the girth about fifty, the creature 
which achieved this decisive victory must have been 
a leather large animal, and would prove an awkward 
customer (in the old fighting slang), if it chose to 
attack a small ship. It would seem to have had some 
idea of the sort, for five days after the capture of the 
whale, a similar serpent was seen, about two hundred 
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yards from the Pauline, shooting itself along the 
surface head and neck being out of the water several 
feet.” “A few moments later it was seen elevated 
some sixty feet perpendicularly in the air,” and then, 
having probably Fatisfiod itself that tho ship was 
neither its natural enemy nor appropriate food, tho 
creature retired. The captain’s idea would, indeed , 
seem to be that the serpent mistook the ship for 
another serpent of its own kind ; but this would seem 
about as likely as that a horse should mistake a 
traction-engine for a filly. 

Singularly enough we receive almost simultaneously 
with this curious story another, authenticated in a simi- 
lar way, and relating to an animal equally marvellous, 
though of a difEerent kind. Soon after the British 
steam-ship Nestor anchored at Shanghai, in October, 
1878, John K, Webster, tho captain, and James 
Anderson, the ship’s surgeon, appeared before Mr. 
Donald Spence, Acting Law Secretary to tho British 
Supremo Court, and made affidavit to the following 
efiect: — “On September 11, at 10.30 a.m., fifteen 
miles north-west of North Sand Lighthouse, in tho 
Malacca Straits, the weather being fine and the sea 
smooth, the captain saw an object which had been 
pointed out by the third officer as ' a shoal I ’ Sur- 
prised at finding a shoal in such a well-known track, 
I watched the object, and found that it was in motion, 
keeping up the same speed with the ship, and retain- 
ing about the same distance as first seen. The 
shnpe of the creature T would compare to that of a 
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gigantic frog. The head, of a pale yellowisli colour, 
was about twelve feet in length, and six feet of the 
crown was above the water. I tried in vain to make 
out the eyes and mouth ; the mouth may, however, 
have been below water. The head was immediately 
connected with the body, without any indication of a 
neck. The body was about forty-five or fifty feet 
long, and of an oval shape, perfectly smooth, but 
there may have been a slight ridge along the spine. 
'Hje back rose some five feet above the surface. An 
immense tail, fully one hundred and fifty feet in 
length, rose a few inches above the water. This tail I 
saw distinctly from its junction with the body to its ex- 
tremity; it seemed cylindrical, with a very slight taper, 
and I estimate its diameter at four feet. Tho body 
and tail were marked with alternate bands of stripes, 
black and pale yellow in colour. The stripes were 
distinct to the very extremity of the tail. I cannot 
say whether the tail terminated in a fin or not. The 
creature possessed no fins or paddles so far as we 
could perceive. I cannot say if it had legs. It ap- 
peared to progress by means of an undulatory motion 
of the tail in a vertical plane (that is, up and down).’^ 
The amiable instincts which characterise the human 
race suggested to the captain tho idea of running 
the creature down,^^ but the risk of breaking the 
screw-blades prevented him from thus welcoming 
our new acquaintance. Mr. Anderson, the surgeon, 
confirmed the captain's account in all essential re- 
spects. He regarded the creature as an enormous 
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marine salamander. was apparently of a g'olatinous 
(that is, flabby) substance. Tboy^h keeping up with us, 
at the rate of nearly ten knots an hour, its movements 
seemed lethargic. I saw no eyes or fins, and am 
certain that the creature did not bk'W* or spout in tlie 
manner of a whale. I should not compare it for a 
moment to a snake. The only creatures it could be 
compared with are the newt or fropr tribe.^' 'J'lie 
animal, however, may possibly beloiig to some class 
related to the skate. An enormous creature of tlie 
skate tribe, without spines, and with small eyes, would 
present ^ appearance closely corresponding to the 
description given by Captain Webster. The mouth 
and gills of the sk^te are on the ventral or under 
surface, and the back-fins on the tail, and often very 
small. But a skate having a total length of two 
hundred feet would be as great a novelty in zoology 
as a monstrous marine salamander. 

When we remember how few fish or other inhabi- 
tants of the sea are ever seen compared with tho 
countless millions which exist, that not one specimen 
of some tribes will bo seen for many years in succes- 
sion, and that some tribes are only known to exist 
because a single specimen or even a single skeleton 
lius been obtained, we may well believe that in tho 
sea, as in heaven and earth, there are more things 
than are known in our philosophy.*^ 
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Tilt: ORIGIN OF RUTTEROUVS. 

IIY OUANT ALLIEN. 

Hkre in T)iy liand I hold a solitary little golden 
buttercup, picked this morning in an autumn meadow, 
but still as bright and sturdy as though it had growm 
up in warmer days beneath the sunny skies of June. 
Common and familiar as it is, the buttercup is yet a 
very interesting flower from the point of view’ of its 
origin and evolution. Not that it is a highly- evolved 
or very singular blossom, with a long and intricate 
history at its back, like some of t^he orchids and snap- 
dragons, whoso complexity almost defies explanation ; 
on the contrary, the importance of tlio buttercup in 
the eyes of the historical botanist is mainly duo to the 
extreme simplicity of its typical arrangement. It is 
a very early type of i)lant, which has scarcely under- 
gone any alteration from the form it must have 
acquired already many millions of years ago. Thei*e 
are other flowers of the same family, such as the 
larkspur, the columbine, and the monkshood, which 
still bear obvious traces of being derived from an 
ancestor exactly like the buttercup, but which have 
diverged widely from the original stock in their 
curious, irregular flowers, sometimes spurred, some- 
tiines hooded, and sometimes so altered from the 
primitive radial shape as to be scarcely recognisable. 
What makes our buttercup so interesting, on tlie 
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olliLT IuiikIj is the fact that it represents an early stage 
in tlio history of these more highly- developed forms. 
Ill order to understand them we must first uuderstaiid 
it. This buttercup, in short, is one of the most 
central members of the family to wliich it belongs ; 
while some of its congeners have diverged in on(j 
direction and some in another, it has still kept 
unaltered for us the primitive lineaments of the 
common ancestor fi^om which all alike have ultimately 
sprung. 

JiiiLtercups, as everybody knows, are tall meadow 
weeds, and the one which 1 hold in my hand belongs 
to the tallest species of all, which we know par 
iwrtillencG the buttercup; for we have in England 
alone no less than some sixteen representatives of the* 
entire genua. Lot us look g. little closely into its 
structure, and sec what hints we can gather from its 
existing shape as to its past history and evolution. 

First of all there are the leaves. U'hcsc, one notices 
at once, are raised on long stalks, and deeply divided 
into several segments. SoAetimes there are only three 
divisions to each leaf, sometimes five, and sometimes 
seven ; the reason wliy they thus run in uneven 
numbers being, of course, tluat there is always a single 
terminal leaflet, together with one, two, or three lateral 
leaflets on either side of it. Again, each of these 
segments is itself further divided into three toothed 
|obes. Now, such a complex leaf as this shows by its 
very nature that it must be the product of considerable 
previous development. All very early leaves are quite 

H 2 
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Mujplo and rouuded j it is only by slow stops that a 
loaf thus gets broken ijp into many divided segmuuts. 
In this respect^ then^ the meadow buttercup caimut 
be regarded as the simplest member of its class. 
Upbore are some other buttercups, such as the ivy-leaved 
crowfoot, which creeps along the mud of ditches, or 
the lesser celandine, which springs in the meadows in 
early April, whose leaves are entire and undivided. 
In the lesser celandine they are almost circular, and in 
the ivy-leaved crowfoot they arc slightly angular ; but 
both these plants, having aplenty of room to spread in 
the unoccupied fields of spring or the unappropriated 
ditches, have never felt the necessity for subdivision 
into minute segments. They have free access to the 
* air and the sunlight, and so they can assimilate to their 
hearts’ content the carbon of which their tissues are 
built up. It is otherwise, however, when similar 
])lants push out into new situations, less fully supplied 
with carbonic acid or with sunshine. For example, 
there is the water-crowfoot, a mere divergent variety 
of the ivy -leaved species, which has taken to growing 
in ponds or rivers. Here it cannot obtain the materials 
for growth so readily as on its native mud-banks ; 
and it has been compelled, accordingly, to split up its 
submerged leaves into long, thin, hair- like filaments ; 
but when it reaches the surface, its foliage spreads 
out once more into the broad ancestral blades of the 
ivy-leaved crowfoot. It is just the same with the tru^ 
buttercups. They have taken to growing in the open 
meadows, where the competition for vegetable food- 
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stuffs is keen, and the struggle for existence very 
bitter. Hence they have be§n compelled to divide 
tlieir leaves into many finger-like segments ; and only 
those which have succeeded in doing so have managed 
to hold their own in the struggle, and so to hand down 
their peculiarit'es to future gonerations. As a rule, 
just in proportion as vegetation is thick and matted, 
do the plants of which it is composed tend to develop 
minutely divided an'd attenuated foliage. 

It is the flower, however, that most people think of 
as the essential part of abufteroup, and it is by means * 
of the flower that all the higher plants are usually 
classified. Now, the blossom of the buttercup is 
almost an ideally simple typical specimen. It consists 
of three parts or scries of organs, from within outward. 
First comes a little central boas or cushion, supporting 
several carpels or unripe fruitlets. Each of these 
carpels contains a single embryo seed. Outside those 
comes a row of many stamens, which are the organs 
for producing the yellow dust which we call pollen. 
Now, no carpel can mature into a fruit containing 
ripe seed until it has been impregnated by pollen from 
a stamen; and these two sets of organs are, therefore, 
the only really essential parts of the whole flower. 
But in common language, what we mean by a flower 
is not these little central knobs and tassels, but rather 
the bright-coloured petals outside, which in the butter- 
cup are five in number and golden yellow in colour. 
What, then, is tie use to the plant of ttese expanded 
and very strikingly-coloured organs? 
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A flower ia at bottom merely a device for producin;? 
seed. But in order that the seed may prove capable 
of germinating, the ovules in its carpels must 
necessarily bo fertilised by pollen. Now, all-, the 
earliest flowers consisted merely of stamens and car- 
pels; they had no petals at all. But, as Mr. Darwin 
lias shown, flowers which arc fertilised by pollen from 
a neighbouring ])linit produce more seed and healthier 
seedlings than those which aro fertilised by the 
produce of their own stamens. Hence, any modifica- 
tion which promoted such cross- fertilisation would 
benefit the plants in which it occurred by giving them 
an advantage over their rivals in the struggle for 
existence. Now, there are two ways in which flowers 
have thus acquired special adaptations for fertilising 
one another. Some of them have developed hanging 
stamens which shake out their pollen to the wind, and 
such flowers are also provided with feathery collecting 
surfaces to the carpels, so as to catch the stray grains 
which may happen to bo wafted to them from their 
neighbours by the breeze. Plants of this type never 
possess bright-coloured petals. A second class, on 
tlie other hand, have learned to utilise the winged 
insects which visit their blossoms in search of food. 
These welcome little pilferers, in passing from head to 
head, carry the pollen of one plant to the carpels of 
another, and so assist the flower in eflecting the desired 
cross-fertilisatjpn. This class, to whi|ih the buttercup 
belongs, has usually developed various inducements of 
food, scent, and colour, in order to attract the fortilisfing 
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insects. Those flowers which best snccceclefl in allnrin^^ 
their little wingqd guests woijld naturally hold their 
own against all less highly-endowed competitors, and 
would hand on their own constitution to their de- 
scendants. In this way insect- fertilised plants have 
acquired the bright petals and sweet scents wliicli 
chiefly make them noticeable to our human senses. 
A brief examination of the buttercup blossom will 
show us the use which they subserve, and the way in 
which they act in the simplest forms of insect-fertilised 
flowers. ^ 

Pull out one of the golden petals from the outside 
of the head, and you will see at its base a small hollow 
spot, covered by a tiny concave scale. That spot is 
the nectary, and it contains a single drop of pure 
honey. The honey is put there to>>entico bees and 
other insects ; it is the wage offer^ them by the 
plant in return for the service which they perform for 
it in fertilising its seeds. The golden hue of the 
petals, again, acts as an advertisement for the honey ; 
the bees know that such bright hues are never found 
in any flowers except those which specially lay them- 
selves out to bid for their favour. When a bee sees 
the brilliant colour, he flies straight towards the 
blossom and settles on the little boss of carpels in the 
centre. Here he sips the honey for his own behoof 
and at the same time dusts himself with pollen on 
behalf of the flower; for, as soon as the blossom 
opens, the sta&ens discharge their pffecious burden, 
beginning from the outside and slowly ripening 
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towards the centre. At tliis early stage, however, 
the carpels are not yef mature for ij^pregnation, and 
so they avoid being fertilised from the pollen of their 
own stamens. If the bee flies away to another butter- 
cup which happens to be still in the same stage of 
development, he only collects more pollen about his 
head and thighs; but if he alights on a somewhat 
older buttercup, he finds its stamens withered and its 
carpels fully mature for impregnation. Some of the 
pollen is then sure to fall on the sensitive surface of 
the carpels. Thus, while iie seeks honey for himself, 
he unconsciously affords his host all the advantages of 
cross -fer tilisation ; and it is because he does so that 
the flower has been enabled to develop its complicated 
arrangement of petals and nectaries for his delectation. 

The buttercupi then, with its five separate simple 
petals, its stamens, and its central one-seeded 

carpels, may be regarded as a good example of the 
earliest type of insect- fertilised flowers. In some 
other plants, such as the harebell and the primrose, 
the separate petals have coalesced into a single tubular 
corolla; while in others, again, they have assumed 
various fantastic shapes ; but all of them are ultimately 
derived from flowers like the buttercup, which thus 
contains in itself all the essenti.al elements of a perfect 
insect-fertiUsed plaut. 
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BV DB. ANDREW WILSON, FJl.S,R., F.L.3, 

As the question of Missing Links’^ has excited a 
considerable amount of attention, a few papers on the 
general aspects of 'tlie beings that link together dis- 
tinct, groups of animals, may prove interesting and 
instructive to reflective minds. It is very necessary 
that in the first place we should remember the special 
form which the rational demand for such ^Minks” 
should take. There exists no necessity or demand 
whatever for any theoretical link, either between man 
and any existing ape, or between man and any extinct 
ape. Such a demand is simply th^ outcome of an 
ignorance both of natural history at largo, and of 
evolution also ; and, as often as not, such ignorance is 
of the most projudiced type. That which the evolu- 
lutioTiist and naturalist desire to know, is the nature 
of the forms which, on the theory of development,” 
must have connected the human root^stock with the 
pre-huTuan root. The connexion, or ^'link,” cannot 
be sought in the existing world. It must be obtained, 
if ever it comes to light at all, from the world of fossil 
life, and from the stores of life-relics which the geo- 
logist is year by year adding to our stores of know- 
ledge. It is true that nature is not bound to furnish 
us'with links ” because we see a logical necessity for 
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tliGir existence. But all analogy leads us to expect 
that such^Minks” one© existed 5 and I wish now to 
describe certain interesting examples of such mter^ 
mediate forni.'t, as they are called, culledAfrom varied 
groups of the animal world. lu a word, if I am able 
to show that we possess at present in the world around 
us certain animals which undoubtedly connect distinct 
groups, I may claim the strong support of such 
examples in favour of the idea that ” links that are 
now missing where we desire their presence, once 
did exist. 



Fig. 1. — Lepidosir^n a7inectens, or Mud-fish, sliowinj; Mir limb- 
like fins. 


One of the most curious groups of fishes is that named 
by geologists the Dip}ioi. This name means '^double- 
breathers,^^ and the significance of the name will be- 
come apparent later on. Of this order of fishes there 
are two chief examples. The Lepidosiretis (Fig. 1), or 
" mud-fishes,” found in the rivers Amazon and Gambia, 
form the first of these examples ; whilst a curious fish, 
occurring in Australian waters, and known as the 
Ceratodus, or " Barramunda,” represents the second 
Cype. This latter fish is the Jeevine ” or " Teebine ” 
of the Australian natives. Now, in looking at either 
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of those fishes, the observer would never for a mom cut 
suppose that they presented any features out of the 
common. Yet a very slight acquaintance with natural 
history loro proves the singular nature of their position 
in the fish-class. Every one knows that fishes breathe 
by frills; that they are cold-blooded ; that their 'Mimbs'* 
are represented by certain of tluMr fins (the "paired'' 
fins) ; and that their bodies are covered with scales. 
If we add to these facts, the declaration that fishes 
possess a heart consisting of only two chambers, we 
shall have nearly completed our definition of the fish- 
type j and we might add, lastly, that the nostrils in 
fishes are typically closed pockets, and do not, as in 
higher animals, open backwards into the mouth. 

It is necessary for our present purpose to point out 
that most fishes possess a singular sac or bag, lying 
just beneath the spine, and called tlui swimming’^ 
hladiler, air-bladder, ov aoimd. From the "sound" 
of the sturgeon wo obtain isinglass; and in a herring, 
for example, the "sound" maybe seen as a silvery, 
glistening bag, which is removable along with the 
other organs of the fish when it is "gutted." This 
bag contains gas, and its use is that of serving to alter 
the specific gravity of the fish — that is, to render (by 
compression or expansion of the gas) the body of the 
fish heavier or lighter than the surrounding water. 
It thus enables its possessor to readily rise or sink in 
the medium in which it lives. The air-bladders of all 
fishes, as Dr. Giinther tells us, at first open into thSr 
digestive systems by means of a tube or duct. But 
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in many fishes this tube disappears, leaving the air- 
bladder a closed sao (as in the cod) ; or the duct may 
persist, and place the sound in communication with 
the digestive tract, as in the sturgeon or herring. 
Again, the air-bladder maybe a simple and single sac; 
or it may bo variously divided, and its interior may be 
smooth or may be divided into cells. We shall pre- 
sently see that in the mud-fishes and the 'SJeevino,’' 
this structure assumes a form and function for which 
its variations in common fishes in some measui’e prepare 
us. Turning now to the last-named fishes {Lepidosiren 
and OeratofltLs), we discover that their fish-characters 
exist on the very surface of things. Their blood is 
cold; their bodies are scaly; they have fins and fin- 
rays ; and above all, they possess gills existing in the 
sides of the neck, and in which, so long as they swim 
in the water, their blood is purified. But here the 
fish-characters end. Another aspect of the mud- 
fishes and the barramunda reveals characters which 
startle us as being not those of fishes, but those of 
frogs ; and frogs, toads, and newts form, as every one 
knows, the second higher class of vertebrates, that of 
the Amphibia. 

Firstly, then, the Lepidosiren possesses a heart, 
which is not that of a fish, but modelled on the type 
of the frog or reptile heart. Instead of beit^ two- 
^chambered, it is three- chambered ; and no other fish 
save itself possesses such an advance on the ordinary 
t^pe of fish-heart. But, secondly, their '^paired fins,^^ 
which represent in all fishes the limbs ’’ of Jiigher 
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animals^ reauiiiljlt; — in the mud-fishes at least — rudi- 
njeutary limbs. 'J’lieii the nostrils, thirdly, open into 
the mouth — a character agreeing with frogs and all 
higher vertebrates, but possessed by one other fish - 
group only — the low hag-fishes, which are poor rela- 
tions of the lampreys. These characters, then, are 
the characters of frogs, and not of fishes. But a far 
more interesting likeness to the frogs and higher ver- 
tebrates yet remains for notice. The. “ air-bladder 
of the mud-fish and of the Jeevine^' alters wonder- 
fully, both in form and function, from its nature in 
other fishes. It becomes divided in two, and it opens 
into their throat by a windpipe, alt the top of which 
is a glottis,” corresponding to part of our own 
organ of voice. Furthermore, it is divided internally 
into cells — in a word, the airrbladder of the mud-fish 
and its neighbour has become a lung. But this won- 
derful transformation is not quite ended with the 
recital of the altered structure of the air-bladder in 
these fishes. A lung is an organ which not merely 
receives blood in an impure tstate, but which, as in 
ourselves, returns that blood pure to the heart for re- 
circulation through the body. If, therefore, the 

lung ” of the fish is to be accounted a true lung,^^ 
we should be able to show that it performs the func- 
tions and discharges the duties of an organ of 
breathing. 

Now the life of these fishes exhibits exactly the 
peculiarities which demand the exercise of an air- 
b];ie|thi^g organ like a lung. The mud-fishes inhabit 
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their native rivers during the wet season ; but when 
the dry season approaches, they bury themselves in 
the mud, and lie there, baked as in a kind of mud-pie, 
until the rt'turn of the persistent rains. During this 
land-existence, their “ lungs come into play. So 
long as they live in their native waters, they breathe 
by their gills like ordinary fishes ; but, ensconced in 
the mud, they breathe air directly from the atmo- 
sphere, like oi^rselves. The air-bladder purifies the 
bl<iod, which the heart pumps into its vessels; and 
frurn the lungs tho purified blood is returned to 
tlic heart. The fish is thus truly a double-breather 
it exhibits in itself the combination of the frog and 
the fish. * 

Dr, Gunther tolls us that whilst tho mud-fishes 
remain in the torpid state of existence, tlie clay- 
balls containing them are frequently dug out, and, 
if the capsules arc not broken, the fishes im- 
bedded ill them can be transported to Europe, and 
released by being immersed in sliglitly tej)id watei-.^^ 
The ^^Jeevine,^' with its similar 'Mung,^^ is said to 
leave the Australian rivers at nig^t, and to waddle 
its way to tho marshes and swamps, there to feed 
upon the vegetable matter that forms its staple food. 
In the nocturnal journeyings of the fish we can readily 
perceive the utility of the 

It may lastly be remarked that other fishes are 
known to leave the water and to exist for a time on 
kud. The climbing perch of India, and the 0])hio~ 
eephali, also 'of India, illustrate such fishes in 
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tliuBo forms the broatLiii^ in iiir is conlriveil in a 
(liHeronfc fasliiou from that prouoss in tlic nfud-lishus, 
and has no coimexiou with any lung/^ 

Let us now reHeot that a frog itself begins life as 
a fish. The ‘‘ tadpole has gills and a fish-heart, 
whilst it has no lungs. Ultimately it acquires lungs 
and loses gills and tail as its mature shape is attain(?d. 
Summing up these plain facts of zoology, I think it 
is not difficult to- see that in the tnud-fishes and 
'^Jeevine^^ we find a ^Mink” between the lower 
water-living fishes and the air-breathing frogs. If 
wo suppose that a form like the mud-fish could rid 
itself of its gills when it becamo'^^adult, and that it 
could throw off the scales of the fish, and develop 
the limbs of the frog, wo might figure to ourselves 
the ascent of the frog-type from the fish -typo. There 
is nothing more wonderful or impusSible in this idea 
than in the veritable fact that every frog is at first a 
fish, then a tailed newt, and only ultimately becomes 
the amphibian. Anyhow, one fact seems clear 
enough, that fishes and fi-ogs— two utterly distinct 
classes — are ^Minked” by the mud-fishes and 
“Jeevine^^; and this single fact in itself supports 
powerfully, in a rational view of matters, the theory 
that the air-breathing tribes of animals sprang origin- 
ally from water-living forms. We shall see in future 
papers that links even of stranger kind unite 
classes of animals as dissimilar as the fishes and the 
frogs. 


k 
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PAliT II.— FliOGS AND TADPOLES. 

Haviisg in my previous paper tried to show that the 
inud-fishes were veritable links between the fish-class 
and the frog-class, we may now turn to the liisi(jry of 
the latter group itself, by way of showing how, within 
its own limits, gaps and gulfs have been bridged in 
nature's own Wjay. The history of a frog is in itself 
ail inleresting study. It begins life as a tadpole, and 
lives, as most readers know, a perfectly lish-like 
existence. It is fish-like in form ; its heart is two- 
chambered, and thus resembles that of the fish, and 
it breathes at first by outside gills, lly-and-byo a 
broad fold grows over the gills, and ultimately covers 
them ; whilst internal gills grow from the gill-arches. 
Meanwhile, the tadpole has been cropping the water- 
weeds by means of the horny jaws with which it is 
provided, and lias been digesting its food within the 
long and spiral intestines which is the right and heri- 
tage of the vegetable feeder. Soon, however, the 
liind legs, which in the frogs and ^toads are the first 
to appear, are developed ; and these are in turn suc- 
ceeded by the front limbs. Lungs begin also to 
grow, as all lungs do, na'mely, in the form of two sacs 
or bags from the hinder or lower wall of the gullet. 
At this stage, the likeness of the frog to the fish has 
disappeared, and it closely resembles one of the 
common tailed ^^efts" or newts, which are familiar 
denizens of our ponds and pools. If it had |etainjBd 
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its outside gills after its l(?gs had become developed, 
the young frog would have ej^actly resembled that 
curious creature, the Proteus — found only in under- 
ground caves in Central Europe — or the curious 
Axolotl of North America. But the ways of frog- 
development do not permit it to remain in the guise 
and l.koncss of its eft-cousins. Whilst its lungs have 
been undergoing development, tho heart has been 
approaching that of the frog-type, which possesses a 
three-chambered heart, as already observed. Then, 
as development is completed, the tail shrivels. Grow- 
ing “ small by degrees,” it is represented in the 
adult frog by a mere rudiment; and, as tlio oblitera- 
tion of tho tail takes place, tho young frog leaves tho 
water and assumes the habits of a land-existence ; 
breathing by lungs alone in. its adult state, and 
exchanging, moreover, tho vegetarian tastes of its 
infancy, for an insect dietary in after-life. 

Now, the history of a frog is beset with questions 
of interest for the earnest mind that studios oven its 
superficial features. Why, firstly, should a frog pass 
through these chaises at all? is a very pertinent 
inquiry; and if this be capable of being answered, 
why, secondly, should its development run in the 
lines sketched out ? If we stfCrt with the idea that 
animals and plants were simply created ” as we find 
them — and that view of matters is, of course, not yet 
displaced in unscientific circles — then, so far as I can 
see, no explanation whatever of the frog's develop- 
ment cau be offered. ^'Tt is so, because it is so”— 
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Ruch is the logical clcad-wall that awaits the student 
who turns to the special creation theory for an 
explanation. There is no accounting for a super- 
natural creative fiat; we cannot give reasons for a 
^'special creation in a word, we must, on this 
theory of nature, simply accept the fact of the frog^s 
existence, and have done with it. But there exists 
the alternative idea of evolution and descent. What 
if it be admitted that one species or group of animals 
n rises by natural variation and descent from another 
group ? What if in tlj.e frog^s development we are led 
to see a panorama — a moving picture, of the descent 
of its race? The reasonableness of evolution may 
thus, I think, become very apparent ; contrariwise, I 
know of no other rational explnnation of the frog^s 
tadpole-stage, and its subsequent development. 

What evolution, then, says is this ; the frog is, at 
first, a fish-like, gill-breathing tadpole, with a fish- 
heart, because its earliest ancestor was a fish ; and it 
is interesting to note that the young of some well- 
known fishes (e.(7., dog-fishes) breathe by outside 
gills. I have a beautiful specimen of two of these 
young fishes with their outside g^lls in my museum. 
Furthermore, the resemblances of the tadpole to the 
type of some primitive fish do not end with its outside 
aspect. Mr. P. M. Balfour says the anatomy of the 
tadpole points to its relations with the living lam- 
preys, which, as every naturalist admits, must be 
fishes of a very ancient type. But, secondly, the 
tailed tadpole becomes four-legged, and it thus 
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resembles, as we have seen, a newt or eft. I’lie 
reason of the newt-stage is evident if we assume that 
the frog-stage was attained through a newt-stage. 
Abbreviate the tail of the newt, elongate its hind 
legs, and with a few other modifications, we find the 
higher frog to be represented. For the frog, let it be 
remembered, is the highest type of its class ; and the 
evolutionist's contention is that it has ascended to 
that place and dignity by successively rising from 
fish to newt, and from newt to frog. The reasons 
for the '^metamorphosis” ofe the frog are clear 
enough, on the principle that development repeats 
descent — not always clearly, it is true, and with much 
modification, but still plainly enough to reveal the 
ways of the "becoming” of the animal world. 

If it is asked. Why do not all animals show their 
descent as clearly as does the frog ? I reply, because 
their development has been modified. But it is none 
the less true that in the development of all animals 
we see glimpses of the lines of their genealogy. The 
great difference between a frog^s development (or 
that of an insect or crustacean which also undergoes 
"metamorphosis”) and that of, say, a fish which 
hatches directly from the egg, consists simply in the 
fact that the frog^s development is mostly passed 
outside the egg, whilst the fish developes within 
the egg. 

But it is interesting to note that the frog in itself 
thus serves to link together groups of its own class. 
Thus its own development — not to speak of that of 
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tlie newts tliomsclves — teaches us that the newts have 
arisen from tlio fish-iMiOck, and that they represent a 
lower phase of amphibian life than do the frogs and 
toads with their shortened tails. Indeed^ the study 
of tlio frog itself not merely proves to us its own 
evolution, but demonstrates an orderly sequence in 
the descent of its class — a sequence wherein the 
newt-type followed the fish, and wherein the frog- 
type, in turn, was evolved from the newt. 

That some such explanation — or, at least, an ex- 
planation based on ^similar grounds — is the only 
feasible method of explaining the metamorphosis of a 
frog, may be stoutly maintained against all comers. 
Evolutionists may differ regarding the exact lines 
along which the descent proceeded. They do not 
differ regarding the main facts at issue, namely, that 
fishes are linked to frogs in more ways than one, 
and that the history of the frog-race, rightly viewed, 
is really a connecting- thread on which the various 
forms of living and extinct members of its class may 
be strung. In my next paper, 1 shall endeavour to 
trace the links which bind birds to reptiles. 


PART III.- BIRDS AND REPTILES. 

There are no two classes of animals between which* 
exists a greater dissimilarity than birds and reptiles. 
The active organisation of the one and the sluggish 
ways of the other, the warm blood of the former and 
the cold blood of the latter, are points in the popular 
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natural history of the two groups which technical 
/-oology has but ernphasiscMl in its turn. Yet the 
scientific examination of these beings reveals bonds 
of connexion between them, all unsuspected by the 
ordinary reader, and demonstrates further, in the 
most suggestive fashion, that the likeness to be pre- 
sently alluded to must possess some origin and 
meaning. That origin, evolution maintains, is 
''descent” from a common stock; the meaning is 
that seen throughout all similar series of likenesses, 
namely, the natural result of the laws of animal 
development. In the case of birds and reptiles, the 
same considerations appeal to us which I have already 
indicated as existent in the details of frog-dovolop' 
nient. Either the likenesses science discovers between 
apparently distinct groups of ‘animals are explicable, 
or they are not explicable. If the former, then 
science declares, with unanimous voice, that the like 
nesses are due to common descent, as the unlikeuesses 
are due to the variations and modifications produced 
during the evolution of the race. If, on the other 
hand, the likenesses are inexplicable— as 1 hold them 
to be on any other theory save that of evolution — 
then must mankind fold their hands in the acknow- 
ledgment of an ignorance that might legitimately, by 
its avowal, close the door to astronomical research, to 
geological work, and to scientific investigation of 
every kind. 

I am led to make these remarks because several 
correspondents of Knowledge have remarked to the 
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editor^ that because likenesses can bo proved to exist 
between two different groups of animals in their young 
state, they do not understand why the evolutionist 
should lay such stress upon these facts as proving his 
contentions. One correspondent, for inetanco, says 
that he cannot admit that because one thing is like 
another, the two things must stand in the relation of 
parent and offspring. 1 reply, likeness does not 
necessarily imply similarity of origin, but, on the 
other hand, it is one of the proofs of such simijarity. 
If likeness is to bo denied its place as a proof of 
common origin — apart from other and equally powerful 
proofs known to biologists — what guarantee should 
we possess that unlikeness means dissimilarity ? That 
the likeness of child to parent is a natural likeness, 
every one must admit. The reasons are clear enough, 
and they derive their force from the fact that the 
latter begets the former. I hold that the likenesses 
existent — especially in the early stages of develop- 
ment — between different groups, are to be judged on 
the same basis, namely that of heredity. A manifest 
resemblance in the young frog to a fish is, I repeat, 
inexplicable, equally on scientific principles and on 
common-sense grounds, unless on the hypothesis that 
some bond of relationship connects tho two. The 
duty of disproving this idea rests with those who deny 
evolution. Until we receive a fuller and more likely 
explanation of such likenesses as those we are at pre- 
tent discussing, we are entitled to hold to the only 
theory, which, so far as 1 know, satisfies the require- 
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inents of a good hypothesis — these requireuieuts being 
that it explains all the facts ai^d is contrary to none. 
This end the theory of evolution attains in explaining 
both the likenesses and the dissimilarities of living 
nature. ^ 

Returning, after this needful digression, to the case 
of birds and reptiles, let us firstly note the structural 
points in which these classes agree. To begin with, 
the skull of botli is joined to the spine by one bony 
process or condyle. There are Cwo of these processes 
in frogs and their neighbours, and a similar number 
in quadrupeds, including man. Then, secondly, the 
lower jaw of a reptile agrees with that of a bird in its 
compound nature. The jaw, instead of being simple 
and composed of two simple halves (as in quadrupeds), 
consists in birds and reptiles of from eight to twelve 
distinct pieces, which are amalgamated to form one 
bone. Furthermore, whilst the quadruped’s lower 
jaw is joined directly, and of itself, to the skull, that 
of the bird and reptile is attached to the skull through 
the medium of a distinct bone, which is named the 
quadrate bone. Curiously enough, this bone in the 
quadruped is pushed upwards into the middle of the 
skull in the course of development, and becomes one 
of the three small bones [nialleus) of the infternal ear. 
Again, reptiles and birds agree in possessing lungs 
alone as their breathing organs. No gills are de- 
veloped (as in frogs and fishes) at any period of reptile 
or bird-life, although both, like quadrupeds, possess 
gill-clefts in the neck in early life. These gill- 
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clefts/^ seen in the early life of luaii himsolEj arc to be 
viewed as feeble survivals of the aquatic ancestry 
from which, according to evolution, all Vertebrate 
animals have sprung* Furthermore, instead of the 
ankle-joint (as in man and quadrupeds) beftUg situated 
between the end of the leg, bo to speak, and the 
beginning of the ankle-bones, this joint in reptiles 
and birds exists in the middle of the ankle-bones 
themselves. This curious feature will be further 
alluded to later on. 

* 

The technical naturalist would enuin (irate otlior 
points of agreement Ijctween birds and reptiles, but 
sufficient has been said to sho\y tlici close affinities 
which lie just beneath the surface of their organisa- 
tion. Their differences, however, arc also of pro- 
nounced type. The causes to which in the far-back 
past the evolutionist conceives the likeness between 
these animals to bo due, have operated, tlirough 
variation, at a less remote period, to produce the 
divergent lines of development. Thus we discover 
that birds are warm-blooded, whilst reptiles possess 
cold blood; the bird^s feathers arc unknown in the 
reptile-world; and the perfect heart and circulation 
of the bird — similar to that of man — arc also unrepre- 
sented in^ reptiles. Crocodiles, which possess a 
four-chambered heart, like birds and quadrupeds, 
nevertheless exhibit the same imperfect and mixed 
circulation seen equally in frogs and reptiles. The 
lungs of bijds are of open structure, and part of 
the air inspired passes through the lungs to fill certain 
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“ «'iir sacs ” in ilic bird's body^ and also fills the 
interior of the bones in most birds. Such a dis- 
tribution of air in the bird's body i» evidently 
adapted for the exigencies of flight. On the whole, 
then, with pertain well-marked likenesses — which, be 
it observed, evolution accounts for on the idea of a 
common origin — the classes ()f birds and reptiles are 
demarcated fi'om one anolher by certain highly- 
distinctive characters. 

The dissimilarities on the hypothesis of evolution 
are due to variation and modification ; but, if this idea 
be correct, can we show the stages through which the 
variation had led those two groups ? In other words, 
have the ^Minks " wliich should hypothetically connect 
them, any existence whatever ? Such an inquiry 
would have been answered indho negative only a few 
years ago; but, thanks to recent research, we are 
now enabled, satisfactorily enough, to bridge the gulf 
between birds and reptiles, and in a measure to 
reconstruct the pedigree of these curious raeps. 

To render my remarks clear, it may be well at this 
stage to show in a tabular form the relative positions 
of the rock-formations with which we shall have to 
deal. Placed in the order in which they occur in the 
earth's crust, the rocks in question lie thus : — 

liecent. 

Tertiary Pliocene. 

Boch. Miocene. 

Eocene. 

( Chalk. 

< Oolite. 

( Tl'idil. 


Secondary 

liocLs. 
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The njoaning of this table becomes clear, if it be 
borne in mind that ^he rocks as here noted are 
divided into the older Secondaries and the newer 
Tertiaries. The Eocene in turn is the oldest (or 
lowest) series of the Tertiary rocks, as the Trias is 
the oldest of the Secondary rocks. 

The fossil remains of birds are few and far between, 
and this for the reason pointed out by Lyell — namely, 
that the body of a bird falling into water, prior trf its 
entombment in the deposits which form the rocks of 
the future, would float, and would afford a likely 
object of prey to other animals; thus escaping the 
chances of preservation. For long, fossil birds were 
regarded as limited to the Tertiary rooks ; but we now 
know of their existence in the Chalk, or Cretaceous 
period ; and wo have also obtained fossil specimens 
from the rooks immediately preceding the Chalk in 
time, namely the Oolitic or Jurassic Period. 

It is almost needless to remark that the bird- 
remains of the Tertiary rocks, as a rule, resemble 
closely the birds of our own day. In this light they 
only testify to the ago of some of our existing groups 
of birds, and do not directly support the theory of 
evolution, whilst, of course, they do not in any way 
negative it. But in the deposits of the London clay 
of Sheppey, belonging to the Eocene (Tertiary) 
period of geology, the remains of a bird, belonging 
apparently to the swimmers, were discovered. This 
form wfB named Odontopteryx by Professor Owen, 
and its remarkable jaw-armature at once attracted t]ie 
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notice of naturalists. No existing bird has teeth; 
and no bird possesses any .structures approaching 
teeth in function — save, perhaps, such MrdB as the 
Mergansers, in which the horny margin of the jaw is 
cut into a series of projections, adapted for retaining 
a secure hold of the finny prey on which these birds 
subsist. But in the Otloiitoiifenjx, the jaws were beset 
with strong bony processes, which, though resembling 
teeth in appearance, nevertheless ai'o mere projections 
of bone — for, as most readers know, teeth are not of 
bony nature, but possess a special and distinct struc- 
ture of their own. Nevertheless, the fact of this 
extinct bird of the Eocene rocks possessing toothed 
projections of its jaws, serves to link it, in the opinion 
of naturalists, to the reptile hosts ; for teeth are as 
stable and characteristic possessions of the reptile 
class as their absence is a natural feature of existing 
birds. 

Backwards in time, and in the course of the geo- 
logical mons, we find the Cretaceous or Chalk rocks. 
To the naturalist these deposits have yielded a rich 
and suggestive harvest of bird fossils, which, in their 
approximations to the reptiles, certainly serve as 
^M'ound links” in more ways than one. In the Chalk 
rocks of North America we discover the remains of 
toothed birds,” whose teeth in every respect agree 
with the structures of that name, and are not mere 
bony projections, as in the old swimmer of the 
London clay. The curious Hesperornia (see f. 60) and 
itfi neighbours the Ichthyornis and Apatornis, thanks 
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to tl)o exertions of Professor Marsli, appear before 
us as veritable Iink§i, connecting the birds and 
reptiles in respect of their teeth, as well as in other 
features of their economy. Hesperornis stood at least 
live feet high, and in respect of its bony framework 
exhibits a close alliance with the grebes of our own 
(lay. But., strange to say, Hesperornis wants one 
marked peculiarity of other birds (save the ostrich 
group), namely, the prominent “keel” or bony ridge 
on the breast-bone, to which the wing-muscles of 
birds are attached. The wings were certainly of 
rudimentary character, but this is a feature we see 
exemplified in the auks and penguins of our own day; 
and it is probable that the tail of this groat diver of 
tlic chalk seas was unusually mobile, and adapted 
possibly to serve as a rudder. The reptile characters 
crop out, however, most clearly in the teeth of this 
bird. There were no teeth in the front of the upper 
jaw, and presumably this region was covered with a 
horny beak. The teeth themselves are curved struc- 
tures ; but they are set in a common groove, and not 
lodged each in a socket, as is commonly the case in 
higher animals. In living reptiles themselves, it may 
be added, the teeth, save in crocodih^s, are not 
implanted in sockets. Thus, in serpents and lizards 
the teeth are simply united by bony union to the 
bones which bear them; but certain extinct lizards 
had socket-fastened teeth, and the giant fossil reptiles 
{Ichthyosaurus f Ac.) of the Lias, Oolite, and Chalk, 
possessed teeth which likewise arose from sockets dn 
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the jaws. lu so far as llesperornis is concerned, it 
removes the bird-class, on the face of things, a stop 
nearer to the reptile hosts. Formerly, part of the 
natnralist^s definition of a bird was included in the 
declaration that teeth were wanting. Now, the defi- 
nition requires stretching, to include a character 
which is shared in by certain reptiles, just as others, 
represented by tortoises and turtles, imitate the tooth- 
less condition of existing birds. 

But the Ichthyomis of the Chalk is even a more 
remarkable bird-fossil than llesperornis. For the 
teeth of the former are implanted in distinct sockets, 
whilst its breastbone had a keel, and its wings are of 
large size, and indicate the possession of bird-habits, 
united to structures of reptilian kind. But more 
peculiar still, as a departure from bird-characters was 
the nature of its vertebrae or the joints of the spine ; 
for Ichthyomis possessed vertebrae, which, like those 
of the fishes and of extinct reptiles, were hollow at 
either end. Such a feature must naturally be made 
much of in estimating the relationship of this old 
bird to the reptilian hosts. The size of Ichthyomis 
was that of a pigeon. 

Preceding these birds in time comes the Archce- 
opteryx of the Upper Oolite deposits of Solenhofen, in 
Bavaria. Here the reptile-characters increase in 
number as becomes the older nature of their possessor. 
A recently-procured specimen of this bird enabled a 
zoological authority to declare that it was certainly 
x\ot wholly a bird, and as certainly not wholly reptile 
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in its nature^ but a strict link between those classes. 
For, firstly, it has the tail of a lizard, that is, the tail 
is long and jointed, and has no plough-share bone, as 
in other birds (Pig. 2, B, b). Secondly, the bones of 
its palm were not joined together as in all other birds, 
whilst at least two of its fingers appear to have been 
provided with claws, a feature of exact reptilian nature. 



Fig. 2. — A, Hind leg of bird ; B. Tail bones of bird, 

Tlien it likewise has been ascertained, by the discovery 
of the recent specimen already referred to, that this 
old bird of the Oolite possessed teeth. Judged fairly, 
then, ArchmoptcTyx is, at the very least, as much a 
reptile as a bird. Its shoulder and fore-limb (or wing) 
are decidedly those of a reptile^ whilst its hind limbs 
are bird-like in nature. The facts that such a race 
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cf ani Dials once existed, and that they lived at a 
period when, presumably, thp bird-race was under- 
going its evolution from the reptilian confines, may, 
in the eyes of any unprejudiced thinker, serve as 
clear evidences that the common origin of birds and 
reptiles is matter, not of speculation, but of scientific 
demonstration. 

1 have shown, thus, cursorily, the evidences sup- 
porting the contention that if, standing within the 
bird-class, we look for reptilian features within its 
limifs, we are not disappointed in our search. But 
on the reptilian side of things there are also evidences 
to be found of the community of type from which the 
birds and reptiles of to-day have sprung. It takes 
but a slight acquaintance with zoology to discover 
that the curious lizard, Hatieria (or SphenoJon)^ of 
New Zealand, as befits the curious history of its native 
country, brings us face to face with characters of 
abnormal kind, from the reptilian view of matters, at 
least. For this lizard has ribs which are decidedly 
those of bird-type, and, moreover, it has the same 
hollow-ended vertebrae seen in the fossil-bird Ichthy- 
ornis. In other points of its structure as well, Hatteria 
seems to represent a primitive type of reptile, pre- 
sumably iifcdicating that stage in the evolution of the 
two claeses wherein certail^ characters of the bird had 
already begun to be developed in the common ancestors 
of these groups. 

The flying reptiles {Pterodactyls) (Pig. 3) of the 
Lias, Oolite, and Chalk, teach us that as the pure 
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reptile thus acquired powers of flight, the develop- 
ment of flight in tlie bird-stock, which was evolved 
from the reptile, or conjointly with it, need cause us 
no surprise, 

Tlie Pterodactyls possessed the outermost finger 
(seen in the illustration) enormously elongated, and 
adapted to form the chief support of a wing- membrane 



Fifj. 3.— A. Skeleton of Pterodactyl ; B. Restoration of 
^ Pterodactyl, 

which extended along the sides of the body and 
between the hind limbs and tail also, as shoWb in B, 
Pig. 3. It may be added that these reptiles had a 
keel on the b reastbone like most living and extinct 
birds, and whilst in some species the teeth were 
developed, in others the jaws appear to have been 
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toothless, and to have been sheathed in horn like those 
of birds. But these reptiles ai^e not links.’' They 
stand, not betweep birds and reptiles, but at the end 
of their own side-branch of the great tree of aniniiil 
life. Still, from the reptile-side, it may lastly be 
shown that the found links ” connecting them with 
birds — it ni«y be, of course, in different lines from 
those indicated by Arcliiuopteryx and its neighbours — 



Fig, 4.'-'CoQip80gnatlius (restored in outline). 

already find a place in the geological museum. In 
those curious reptiles, of which Gompsognaihus (Fig. 4) 
is the best known example, the characters of birds 
and reptiles were united in a literally surprising 
degree. Imagine a reptile possessing a swan-like 
neck, with toothed and bird-like jaws; suppose, further, 
that' this animal had very rudimentary front limbs, 
and* that it walked on its two hind limbs like a bird, 
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uiij we may coiieciive that this Compsognatlms^ liful 
II been featliercd, wohld have at least appeared tu 
resemble a bird much more iieiirlj than a reptile. 
J3ut a still stronger piece of evidence in favour of 
its bird-relationship awaits the naturalist when ho 
discovers that the hind limbs of those curious reptiles 
are, in respect of structurCj midwHy and between those 
of birds and reptiles. If wo examine the hind limb 
of a bird (Fig. 5, A)^ we notice that the upper half of 
tlio ankle {A s, 0 a) unites with the shin-bone, or leg 
(T) ; and as the lower half of the ankle joins the 
instep (1), the ankle-joint thus exists in the middle of 
the ankle-bones, and the lower ankle and instep-bones 
form a single bone {m) by their union. In Fig. 2 the 
hind limb of the bird is also seen, e being the single 
Ijone formed by the union of ankle and instep-bones. 
In the reptile’s limb (C), the ankle-joint, as a rule, 
opens between the divided ankle-bones; but the instep- 
bones (C; i. ii. iii, iv.) are not united either to one 
another, or to the neighbouring ankle-bones. Now it 
is extremely interesting to discover that the hind 
limb of Compsognathus and its allies (B))'is exactly 
intermediate between birds and reptiles. Here, the 
leg bones resemble those of birds in sliapo. Tlio 
chief ankle-bone {A s) exactly corresponds with that 
of a bird; and, as in birds, this bone becomes united' 
to the lower end of the leg. But lastly, as if to show 
the Intermediate nature of the limb, the instep-bone 
(I — iv.) remains free, and the leg of Compsognathus is 
thus practically halfway between that of the bird and 
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reptile. as ia birds, tbo upper j)art of the 

ankle is united to tlic log: but, unlike birds and 
like 3-cpiiles, the Couipsugnatlius liiid the lower part 



of tlie aukle free, and not united with the instep. In 
a word, the hind limb of this old reptile resembles the 
condition of the limb in the chick before hatching, 

K 2 
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and it may thus repvoscnt that stage in the evolution 
of the hi rd -type wlierqin the type of limb common to 
the primitive stock was being gradually modified into 
the more consolidaled limb of the bird. 

Thus to-duy, there exists a series of forins^ detacluMl 
and isolated, perhaps, but still eloquent enough in 
their declaration of the existence in y)ast ef)ochs of 
animals which belong to no one class as defined by us 
to-day, and which further stand intermediate between 
existent classes of living beings. The existence of 
these links,^^ to argue backwards, is inexydicable, 
save on the theory of evolution, or on that of the 
])roduction of “ freaks by nature ; and this last idea, 
I apjjrehend, is put out of court, by every considera- 
tion worthy the name of scientific thought. 


TART IV.—THE LOWEST QUADRUPEDS. 

The quadrupeds' — or Mammals, *as they are techni- 
cally called — form an important group of animals, not 
merely because in structure they represent the per- 
fection of the animal world, but because they stand at 
the head of the animal creation, apparently separate 
and distinct from all other and lower classes. The 

’ A correspondent, J. Fisher, !M.D.,” in a letter addressed to 
the Editor of Knowledge^ remarks tliat the names “ Quatlrnpeda ” 
and “ Mammals,” used hy me as synonymous terms (and, I may 
add, in strict accordance with natural history usage), are apt to 
convey what he is pleased to call an “ (*rroneou8 impression.” He 
remarks that the whale is a Mammal,” but not a Quadruped 
— ^meaning, of course, that a whale has not four legs. Dr. Fisher 
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distinctive nature of the quadrupeds, in fact, has boon 
tacitly acknowledged in zoology in the systems of 
classification, which themselves ure more expressions of' 
the various relationships of the classified beings. For, 
whilst the fishes and frogs have been united to form n 
province of Vertebrate animnls, and whilst reptiles 

may, perhaps, have heard the rcniaak thnt a good deal in this 
world depends upon one’s point of view ; and his point of view 
happens in this casanot to he mine. I carefully explained that 1 
used the terms “ Quadruped ” and MammaV* us convertible 
names, and this for the reiuson that in zoology -as, indeed, in 
every-day life — the names are so employed. lias Dr. FisJier ever 
heard of a frog (one of his examples) being eali(‘d a ‘‘ Quadruped,” 
pn the same breath with an ox ? And cbx^s he not know tliul a 
^^lalo possesses all tlie essential charac*.ters of quadruped-life whit li 
he himself rejoices in the possession off, As to a whale not pos 
sessing four limbs, perhaps Dr. Fisher, not being a zoologist, is not 
aware that in some wbales (e.g. the whalebone genus, or Balwna,) 
tlici’c are actual representatives, not merely of the haunch -hones, 
]jut of tlie thighs as well. Hence, a whale may claim to he u 
quadruped, even although its hind-limbs are rudimentary. Dr. 
Fisher’s somewhat querulous objections are overruled by the fact, 
that, aa I startetl by defining “ Quadrupeds ” and “ Mammals ” as 
being one and the same, tbe scientific meaning (and, os I main- 
ttiin, the popular meaning also) of these tenns is not likely to be 
mistaken by any reader of ordinary intelligence. It is true, as 
Dr. Fisher remarks, that in many mammals the clavicles, or collar- 
bones, are wanting, just as these bones are absent in some mem- 
bers of an order (e.g. rodents) and present in others ; or, as is the 
case with the guinea-pigs and rabbits, the clavicles may be want- 
ing at birth, and become developed later. What I indicated in 
my paper was the typical condition of the quadruped shoulder. 
If Dr. Fisher maintains that it is more typical for a quadruped to 
want collar-bones tlian to possess them, that is his affair. He 
is not likely to find any comparative anatomist to agree with 
hiiin 
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and birds have also been arranged in one chief group 
by reason of their affinities^ the quadrupeds have been 
made to form a province by themselves. The hairy 
nature of the body-covering, the nourishment of the 
young by means of milk, the fact that the young are 
born alive, and many other cluiracters well known in 
popular zoology, attest the distinctive nature of the 
highest group of animals. 

But whilst these statomonts cannot be questioned, it 
must not be imagined that the quadrupeds are thereby 
entirely separated from all other aiiiinals. On the 
contrary, they possess their own affinities with lower 
forms, such as evolution pre-supposes, and such, 
indeed, as that theory of nature demands. The lowest 
mammals, to begin with, are byt-^io means like tlie 
higher quadi-iipeds ; and it is in tlio lowest coniines 
of the class, as wo sliidl presently see, that the 
.approach to lower animtds is made. The warmth of 
blood so characteristic of quadrupeds has already 
made its appoar.ance in the birds, art! although the* 
exact origin of the mammals is yet a matter of doubt, 
it seems pretty clear that the root-stock of the class 
to 'whicljL man himself belongs, may be sought for in 
some common territory whence, from a half-bird type, 
the lowest quadruj^cds arose, or whence the mammals 
on the one side, and birds and reptiles on the other, 
have independently arisen. Such a conclusion seems 
to be that at present supported by facts as they 
stand; and although fuHher research may modifythia 
view, there will still exist the demand for the links 
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that bind tho quadrupeds to their lower Vertebrate 
neiglibours. 

There can exist, at least, no doubt of the remark- 
able likeness which the lowest quadrupeds present to 
the bird and reptile groups. To understand thoroughly 
the zoological aspects of the matter, I may remind tho 
reader that the class of mammals is very sharply split 
into two main divisions. These, to avoid technicalities, 
we may term Higher and Lower Mammals. The 
former group includes forms ranging from man down- 
wards tlirough the apes, bats, rodents, and hoofed 
qnndnipuils, to tho whales, sloths, anteaters, and their 



Fig. 6. — Oraitliorhynchus, or “ Duck-billod Wiiter-molr of 
Anstniliii” (showing tho “bill” and webbed feet). 


kith and kin. These animals are distinguished by the 
higher brain-structure and by the general possession 
of all the typical characters of quadnij^eds. The 
Lower Mammals are the Ornithorhynchus, or " Duck- 
billed Water-molo” of Australia (Pig. 6), and its 
neighbours the Echidnas or ** Porcupine Ant-eaters 
of Australia; these two genera forming the lowest 
order (Monotremata) of all* A littje above them, but 
still shut off from the higher rnnks of the (‘lass, aie 
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llie kangaroos, wombats, phalangers; &o. — in ^ word, 
the whole of fhe native population of Australia (along 
with the New World operBsums), forming the order of 
Mnrsnpi alia, or ihsbi of the "pouched'^ quadrupeds. 
Tn Fig. 7 is represented the pelvic or haunch-bon^ of 
a kangaroo. At a, a, the marsupial bones, or those 
supporting the well-known pouch, are seen. ^ These 
bones are only found in the Marsupials and Mono- 



Flg. 7. — HiUiiicli -hones of Kangaroo ; a, a, marsiipiiil hones ; 
d, sooket for thigh-bone. 

tremos, and whilst in most of the former they support 
a pouch, Chey are never associated with that structure 
in the Monotremes. 

Now, it is in the Monotremes — represented by the 
Ornithorhjnchus (Fig, 6) and the Echidnas — that the 
characters linking quadruped life to lower life |re 
most typically ^n. It may be well to strengthen 
our position at outset, by reminding the reader that 
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in the early life oi all quadrupeds, without exception, 
there are to be pereeivod evidences of their connexion 
with lower forms of life. Thus, every Vertebrate, at 
an early stage of its development, exhibits certain 
clefts or openings in the sides of the neck, knowm as 
branchial ckfta, and which are bounded by folds 
called btanchial arches. ^J'hese, in fialies, come to 
bear the plls, but in reptiles, birds, and quadrupeds, 
they simply disappear — useless rudiments of struc- 
tures, once necessary in the life of aquatic quadruped- 
ancestors, and still retained in the developments ()f 
to-day by tlie law of inheritance. Thus, in the deve- 
lopinent of a rabbit, the biologist sees three pairs of 
hranchial arches behind the mouth of the embryo, 
find four branchial clefts. Three of the clefts dis- 
appear, and the fourth, by the modification to which 
development has been subjected in the evolution of 
the quadruped tribes, is converted into the Eustachian 
tube and other structures belonging to the ear. 'fhe 
presence of '' branchial clefts” in the developing 
mammal would alone suffice to show its evolution 
from lower life. Denying that probability, which to 
the biologist is a fact, there is no explanation what- 
ever of the cause or existence of these vanishing struc- « 
tures in the history of the quadruped race. 

Concentrating our attention on the Monotremes 
themselves, however, we may speedily discover nurae- 
rqus links which unite them with lower life, D.nd 
specially with the bird-type. There, firstly, exists in 
these quadrupeds what Huxley has called ^^a striking 
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feature ” of reptiles, of birds, and of the frog-elass as 
well, in the structure of the shoulder. In thp shoulder 
of an ordinarj quadruped, and of a kangaroo and its 
marsupial race as well, there are but two distinct 
bones. One of these is the shoulder-blade, or scapula, 
the other being the collar-bone, or clnvich‘. In the 
shoulder of a bird (Fig. 8) there are three distinct 



Fiff. 8. — Shouldcv-honos of (A) an Ea^^le, nnd (B) an Ostrich. 

elements, the scapula (Fig. 8, d) clavicle (r), and the 
coracoid bone (6, ?>). This last in quadrupeds, a mere 
process of the shoulder-blade, forms, as shown in 
Figure 8, the chief support of the wing in birds, and 
arises directly from the breastbone (a). Now, it is a 
remarkable fact that the Ornithorhynchus and Echidna, 
alone of all quadrupeds, possess a distinct coraqpid 
hone, which, as in birds and reptiles, springs from the 
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breastbone. Again, tluM-e is anotlier bone, called the 
epicoracoid, which ia found jn reptiles^ and whicli 
exists likewise in the Oruithorhynchua and Echidna. 
In the bird, again, as evt^rvbody knonra, the two coU 
lar-bones unite to form the “merry-thought/^ or 
furculnm (Fig. 8, c). In these lowest quadrupeds the 
cnllar-boTies (Fig. 9, rr) are joinerl by a T-sliaped 



bone, called the iuterclavicle (Pig. 9, i), unknown in 
any other mammals ; and here, again, we find a cha-# 
racter which is decidedly reptile-like and bird-like, 
and which is not seen in other mammals. Professor 
Flower tells us that the shoulder-girdle of these 
quadrupeds “ differs widely in many points from that 
of any other mammal, and far more resembles that of 
the Tiizards.” 
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Tlie jaws of the Ornithorhynohiis are prolongod to 
form a flattened hornj’ bill (Fig. 6), on the upper 
aspect of which the nostrils are seen. Tt is the pos- 
session of this bill which has given origin to the name 
^Muck-billed/^ applied to this animnl. The Echidna, 
possesses no such stmoture, but has simply a flexible 
snout. 

There also exist in the internal anatrnny of these 
curious animals certain characters which relate them 
to the birds and reptiles. For exam pi e^ the bones of 
the head are firmly ossified together, as in birds, and 
the sutures, or lines of union of the skull-bones, do 
not persist, as is usually the case with quadrupeds,^ 
whilst the hollow of the haunch-bones (Fig. 7, d), in 
which the head of the thigh works to form the hip- 
joint, is not fully ossified, and thus comes to resemble 
the similar structure in birds and crocodiles. The ears 
of these lower quadrupeds differ from those of otlic'r 
mammals in not possessing a spiral arrangement of 
that part of the organ named the cochlea. As in very 
many reptiles, the upper, or front, or neck-ribs of 
these quadrupeds long remain as separate bones ; and 
the same remark holds good of the curious little pivot 
{odontoid 'process) on which the head turns. This 
pivot in quadrupeds is firmly joined to the second 
bone of the neck; but in the Monotrernes, as in 
reptiles, it remains separate and distinct till a very 
late period — if, indeed, it becomes ossified at all. 

The internal anatomy likewise reveals characters of 
bird e^d reptile life which can only be alluded to^heiie. 
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The arrange inents of the iiiLeriiul organs in inauv 
respects present the closest likeness to the aiuitoiny 
of birds and reptiles, and this is particularly the case 
with those structures in the quadrupeds which repre- 
sent the egg-producing organs of the bird and reptile. 
Kven the typical mammalian characters are but feebly 
represented in these lowest quadrupeds. We know 
that the young, although born alive, as in quadruped 
life at large, are provided with a horny knob on the 
upper jaw, such as is seen in the young bird ; and no 
teats exist in the milk-glands of these forms, a feature 
represented in all other members of their class. 

Summing up the inferences to be drawn from our 
brief study of the lowest quadrupeds, we may legiti- 
mately hold, tirstly, that they are of essentially lower 
structure than other mammals ; secondly, that all the 
points in which they evince’ this inferiority ally them, 
at the same time, to birds and reptiles ; and thirdly, 
that the only feasible explanation of the differences 
in question is that which regards them as arising 
from the nearer relationship — the result of heredity 
and descent — which these lowest quadrupeds present 
to birds and reptiles. 

In a concluding paper, I shall strive to show the 
nature of the links which unite the Vertebrate animals 
to their lower and Invertebrate neighbours. 
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TAUT V. JANKS ]?KTWEEN BAOK-EOJSED AND 
BONELESS ANIMALS. 

In ilio prusont paper I purpose to give an outline oi' 
the means whei*eby the zoologist has been eiiablc'd to 
supply “ links between the Vertebrate, or back- 
boned animals, and the Invertebrate, or “ boneless 
animals. Ever since the time of Lamarck, the dis- 
tinction between the highest, or Vertehruted animals 
(iishes, frogs, reptiles, birds, and mammals or quad- 
rupeds) and the Li groups, has been recog- 

nised as one of very clear nature. And modern 
zoology, dealing merely with the structure of tlie 
iiiiimals in question, fully recognises the apparent gap 
which intervenes between the great array of boneless 
animals — such as worms, insects, shell-fish, &c. — and 
the “ backboned group. But, as in many other 
cases, a closer examination of the lowest Vertebrate 
group seems to demonstrate that the gulf between 
the highest animals and their Invertebrate neighbours 
is by no means so wide or impassable as, at first 
sight, it appears to be. The lowest fish and Verte- 
brate is the Ampldoxus, or Lancelet (Fig. 10). This is 
a little clear-bodied fish — ^formerly regarded as a kind 
of slug — found inhabiting sand-banks in various 
quarters of the world. It attains a length of an inch 
or two, and is pointed at each end. It has a l^d of 
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back and tail fin, but possesses none of llie “ paireir^ 
fins, wliicli, existent in most pther fishes, represent 
t]u» limbs of higher animals. The mouth (e) is an 
oval slit, and is fiinged with gristly filaments, 'J'he 
laucelet has no brain, heart, bones, skull, ears, or 
kidneys. It is the only vertebrate which wants a 
heart, and it is likewise the only vertebrate in which 
the blood is colourless. Along the back runs the 
only representative of the skeleton — namely, a soft 
rod-like body, called the 'notochord (//,), 'Fliis struc- 



Fig. 10. — The Laucelet (AmpluoJius lanctolatus), enliii^red to twice 
its natural size, (o Mouth ; b Enlarged pharynx ; g Stomach ; 
h Sac representing the liver ; i Intestine ; a Anus ; n Noto- 
choj-d ; / Rudiments of fin-rays ; p Abdominal pore.) 


lure, by the way, is found in the early development 
of every vertebrate animal, being replaced in all, 
save a few fishes, as time passes, by the spine itself. 
Abbve this rod lies the nervous cord of the laucelet. 
The mouth opens into a very wide throat or pharynx 
(/>), whose walls are perforated with slits that open 
into the cavity of the body. The walls of this groat 
throat are richly set with the microscopic processes 
cilia^ which, by their incessant waving, cir- 
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culafce the water admitted to the cavity. The throMt 
leads into a simple stomach (</), and this, in turn, 
leads into the intestine (i). A liver (h) of the must 
rudimentary description also exists. The blood, in 
the absence of a heart, is circulated by the contrac- 
tions of the blood-vessels, and it is interesting to note 
that tlie arrangement seen in all vertebrates, whereby 
a portion of llio venous or impure blood is sent to 
the liver for the manufacture of bile, is represented 
even in this curious fish. When the lancelet breathes, 
water is received into the throat, j)asfe(‘s over the net* 
work of blood-vessels in the walls thereof, and afbjr 
giving up its oxygen to the blood, is sent by tlie 
ciliary action through the slits in the throat into the 
body cavity. Thence it is expelled through a small 
opening near the tail, and called the abdominal 
pore (p). 

The lancelet differs from every other vertebrate 
^animal in the absence of a heart, skull, brain, and 
kidneys, and in the colourless blood ; in the peculiar 
and rudimentary liver; and in a digestive system, 
which, like the throat, is also lined with cilia. But 
that it is a vertebrate is proved by the presence of 
the notochord {n), already remarked as being deve- 
loped in the early life of every vertebrate animal. 
The supply of venous blood to the liver is also a ver- 
tebrate character; whilst its development, studied 
from the egg onwards, no less clearly shows its right 
and title to be regarded as a true vertebrate. « ^ 

Passing now to a very different group of anfbals, 
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we find the Tuiiicates, Ascidians, or Sea Sqnirts ” 

(Fig. 11), to present us witt certain highly interesting 

features for remark. These ani- i/jL 

raals are usually regarded as poor 

relations of the shell-fish or Mol- 

luscfi ; and they exist both in a 

fixi'tl and free state. The fixed 

sea squirts are tolerably common, jjBSHfiWy 

and are found attached to shells 

and other objects dredged from 

deep water. Each sea squirt is * rollMII 

a clear leathery bag, an incli or Mglm 

two in length. Like' the old ‘^wino- Wm 

skin it has two necks or openings 

(dy i). One leads into a white 

throat or 'pharynx (A), the walls 

of which are richly ciliated/ and n 

which are perforated by numerous || 

openings, whilst the whole throat, f 

like that of the lancelet, is richly ||i j 

supplied with blood-vessels. The IK/ j 

other opening is a door of exit. 

It leads from a sac or bag, called W 

the nMum, into which the water u.~Amovrouci. 

used in breathing is wafted from a Sea Squirt. 

.1 1-1 1 1 Pharynx, or respira- 

the throat. Thus, when a sea tory portion of the 

squirt breathes, the water is in- body; b, stomach; 

‘ effg-producinff organ. \ 

haled by the mouth - opening, 

fierates the blood contained in the vessels of the 

throat, and is then sent into the atrium, whence 
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it is discharged into the outer world. The sea 
squirt^s stomach (1j) opens from the throat, and its 
intestine in turn opens into the atrium. A heart {!) 
exists in the shape of a curious tube, which propels 
the blood for so many beats in one direction, and 
then, reversing its action, sends that fluid for so 
many pulsations in the opposite direction. A single 
nervous mass lies betwt'en the two openings of the 
body, and the other wall of the body itself consists 
largely of a material called crllalose, which is a com- 
mon plant compound. The animal in suoli a case 
manufactures the substance of the plant, and imitates 
the chemistry of the latter organism. 

Such is an outline of the rooted and fixed ^^sea 
squirt.^' Its earlier history, however, is still more 
interesting. It dcvelopes from the egg in exactly the 
same fashion as the lancelet. The early stages of the 
sea squirt run parallel with those of that fish. Finally, 
at a certain stage, the young sea squirt makes its 
appearance as a free-swimming active body, somewhat 
resembling a tadpole, and possessing a long tail. 
More wonderful still, the resemblance to the lancelet 
has become of a closer character, A notochord is 
developed, as in the lancelet and young of other Ver- 
tebrata, and a nervous system appears above the 
notochord, as in the lowest fish. So, also, the charac- 
teristic throat, with its clefts, is formed. Now, whilst 
certain sea squirts appear to remain in this tadpole- 
stage, most of the species begin sooner or l^ter, to 
retrogress and to backslide in development. The 
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young sea squirt fixes itself to sotno object by tlie 
suckers with which its head .extremity is provided. 
'I’he tail begins to shriv(‘b wdiilst the body eulurges 
and the throat increases in size. Then the atrltirn 
and the leathery skin are formed, and finally the 
animal becomes the bag-like organism with which we 
started. As a sea squirt, pure and simple, the animal 
loses all, or nearly all, the characters by which it was 
related to the lancclet ; and but for the knowledge of 
what it was, we should therefore hardly know what a 
sea squirt (or indeed, any other animal) really is. 
What, now, are the legitimate inferences to be 
drawn from the tacts above detailed, and which/ it 
may be remarked, are the common details of modern 
zoological instruction ? Firstly, tlmt, whilst the lancelct 
is the lowest Vertebrate, it shows its affinities to other 
vertebrates clearly enough in the possession of a 
notochord and of the other charnc ter s already detailed. 
Secondly, that the sea squirts are the only animals 
which present any likeness to the lancelet, and through 
it to other vertebrates— man included, ^^irdly, that 
this likeness is so real and so close in all respects that 
the affinities of the two groups cannot be doubted. 
The likeness is seen not only in the possession of a 
notochord — found in no other Invertebrated animals — 
but in the curious throat with its gill-slits, and in the 
nervous axis placed above the notochord. Again, the 
likeness in the earliest stages of development is still 
mpre startling ; the egg of the lancelet and that of 
tl^e sea squirt develop in precisely similar fashion. 
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Fourthly, if these likenesses be admitted it logically 
follows that they must be susceptible of explanation. 
The only feasible and rational account of the resem- 
blances in question, is that which, through the aid of 
the theory of evolution, attributes the likeness to 
a common origin or descent, as 'it attributes the 
differences to modification and adaptation to special 
ways of life. If this explanation be admitted, it 
follows, fifthly, that the entire vertebrate scries, from 
the lanceletto man, has been evolved from a root-stock 
represented to-day by the sea squirFs larva. The 
Tunicata, in this view, are the far-back progenitors 
of the vertebrate tribes. 

One has heard frequent allusions to the so-called 
base origin of man as attributed by evolution to 
the sea squirt larva, and this usually from persons 
unacquainted with the marvellous details of parallel 
development in sea squirts and in the lancelet. But 
such persons forget that, traced back to its ultimate 
beginnings, the human germ itself is a mere speck of 
protoplasni about the yfg-th of an inch in diameter, 
and indistinguishable in any fashimi from the egg of 
lancelet or of sea squirt. Moreover, at a certain stage 
in man^s early history, the developing germ resembles 
tolerably closely that of sea squirt and lancelet, as, later 
on, it has characters common to all quadrupeds, and 
only as an ultimate phase exhibits the special features 
of the human type. In a word, the hard facts of 
development exist, whether we like them or no ; and 
they alone are wise who can reflect, calmly and placidly 
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and philosophically, that those facts in no wise detract 
from man^s place in nature; but, rightly viewed, only 
the more ennoble the humanity that, from such humble 
beginnings, has attained to the highest t^ig on the 
true of life. Mr. Darwin^s own words, will bear 
quoting hero : — ^^“Thc most ancient progenitors in the 
kingdom of the Vertebrata at which we are able to 
ol)t;iin an obscure glance, apparently consisted of a 
group of marine, animals, resembling the larvm of 
existing Ascidians. These animals probably gave rise 
t(^ a group of fishes as lowly organised as the lancelet. ; 
and from these the Ganoids, and other fishes, like the 
Jjcpidosiren, must have been developed. From such 
fish, a veiy small advance would carry us on to the 
Amphibians.^^ Mr. Darwin’s words aro again worth 
quoting, when, in speaking of the origin of man, ho 
remarks that it is only ohr natural prejudice, and 
that arrogance which made our forefathers declare 
that they were descended from dcrai-gods, which leads 
us to demur to this conclusion (that of man’s descent 
from lower forms). But the time will J^efore long 
come, when it will be thought wonderful that natural- 
ists, who were well acquainted with the coniparative 
structure and development of man and other mammals, 
should have believed that each was the work of a 
separate act of creation.” And, finally, concerning 
the often-assumed degradation of vertebrate ancestry, 
the late distinguished author of the Origin of 
Species” has a noble passage whereiu he gives the 
deatlvblow to all arrogance of heart and mind respecting 
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fclie origiu of tLe liigliest forms : — Thus we have 
given to man a pedigreQ of prodigious length, hut not, 
it may be saiJ, of noble quality. The world, it has 
often been^ remarked^ appears as if it had long been 
preparing for the advent of man; and this, in one 
sense, is strictly true, for he owes his birth to a long 
line of progenitors. If any single link in this diaiu 
liad never existed, man w^ould not have been exactly 
what he now is. Unless we wilfully close our eyes, 
Ve may, with our present knowledge, apjnoxiinately 
recognise our parentage; nor need we feel ashamed of 
it. The most humble organism is something higher 
than the inorganic dust under our feet; and no one 
with an unbiassed mind can study any living creature, 
however huuiblc, witliout being struck with enthusi- 
asm at its marvellous' structure and properties/^ 

PAKT VI. SUMMARY. 

I rURPOSE in this concluding article to direct atten- 
tion to tlio'" very interesting, and at the same time 
astonishing, facts in favour of evolution which recent 
researches amongst extinct and fossil Mammalia (or 
Quadrupeds) have brought to light. The quadruped 
class presents us with a large and varied array of 
animal forms ; and it is therefore needful that at the 
outset we should endeavour to gain some plain ideas 
respecting the arrangement of the class into orders.^^ 
These latter are the subordinate groups into whioh 
* every “ class of rftiimals is primarily dividei To 
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begin with, the quadrupeds ilicin selves, as a class, are 
capable of being divided into two distinct series. Of 
these, the first, as mentioned in a previous paper, con- 
tains the kangaroos, wombats, opossums, and their 
neighbours, along with the Orulthorhynchus, or duck- 
billed water- mole of Australia, and its near neighbour, 
the Echidna. These animals form collectively a divi- 
sion which may be named that of Lower Mammals, 
inasmuch as, in respect oE many points in their 
anatomy, they exhibit a decided inferiority to our 
common quadrupeds, and to the other members of th(3 
class. AH other quadrupeds may be named Higher 
Mammals,'^ since they exhibit among themselves an 
agreement in structure which places them above 
the kangaroos and their kith and kin. Tabulating 
the great class of quadrupeds^ we find that the 
following arrangement gives a brief sketch at once of 
the characters of the various ^'orders,” and their 
chief representatives. 

Order tlie first is called the M'onotremata. It in- 
cludes the Ornithorhynchus and Echidna, both 
denizens of the Australian region. These animals 
exhibit bird-like characters, as has been shown in 
a previous paper. They possess marsupial bones, 
like' the kangaroo races ; and in many respects pre- 
sent us with a peculiar and special, but still low type 
of quadrupeds. The second order is that of the 
MarsvpiaUa. These are the kangaroos, wombats, 
p}ie*longers, and opossums; the latter alone being 
fqundj^ outside the bounds of the ^iistralian province. 
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Here the bird -characters have disai)pearod, although 
tlje included animals are of low fitructure as compared 
with such forms as the dogs^ hoi'sos, seals, &c., of 
higher orders. The Marsupials/^ as the uarne 
implies, usually possess a pouch/' supported on the 
^‘marsupial bones " that rise from the front of tlie 
haunch (see a u, Fig. 7, p. 136). Even if the pouch 
itself be wanting (as in some opossums), the bones 
supporting it are developed. 

The Higher Mammals introduce us to order the 
third, that of the Cetacea, or Whales. A fish-like 
body, one fully-developed pair of limbs (the fore 
limbs) assisting in tho shape of swimming-paddles, a 
horizontal tail-fin, and nostrils forming blow-holes/' 
are the characters of which the whales, dolphins, 
porpoises, and the HJte are characterised. The fourth 
order is that of the Slreiria, represented by two 
genera of animals — the Manatees, or Sea Cows, and 
Dugongs — long classified with the whales. Here the 
body is again fish-like, and the fore limbs, which are 
alone developed, form swimming-paddles; but the 
nostrils do not form blow-hohis," and the skin is 
sparsely covered with bristles. The Edentata, or 
Ant-eaters, Armadillos, Sloths, and Pangolins, con- 
stitute the fifth order, whose head-quarters exist in 
8outh America. There is only a single set of teeth 
in these animals, and the teeth are further destitute 
of distinct roots, whilst they want enamel. Scales or 
bony plates, as in the Armadillos, often cover tjie 
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An ordor of immense extent^ that of the UnyuJatUj 
(»r hoofed quadrupeds, forms the sixth division. 
Here the largely- dev eloped nails, called hoofs/' are 
mot with, and all four limbs are always developed, 
'J'he rhinoceroses, horses, pigs, ruminant animals 
(sheep, deer, oxen, camels, Ac ), liippopotamus, Ac., 
represent this group. The seventh division is that of 
the elephants {Proboscidea) , tlie characters of these 
animals requiring, no special mention. The hyrax, or 
coney" of Scripture, represents the eighth group, 
and resembles the rodents or '' gnawers " in some 
respects, whilst it is also allied to the rhinoceroses, if 
the form and structure of the molar or grinding teeth 
are considered. The Garni nurtf, or lions, tigers, 
wolves, dogs, bears, seals and walrus succeed, as 
order the ninth ; and the Rodents, or gnawers, with 
chisel -shaped front teeth, growing from permauciit 
pulps, and represented by the rats, mice, beavers, 
squirrels, porcupines, &c., form the tenth division. 
The bats, or Oheiroptera, with an elongated hand of 
four fingers (and a short thumb), adapted to .support 
a flying-ineinbranc, form llie eleventh group. 
inseefivom arc the twelfth order, and present ns with 
the moles, shrews, and hedgehogs as types. The 
Friinaics (including the Qnadnimana, or monkeys, 
and Biman a, or man) bring ns at once to the con- 
cluding order, and to the height of animal develop- 
ment. 

.Now, as regards the past history of the Mammalia, 
there exists abundance of evidence^to show that many 
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extinct; quadiiipeds stand in relation to these cxistiiij^ 
orders in the light of ^^intermediate forms'' or links." 
The recent researches of Professor Marsh amongst 
the American fossil mammals have been fi aught with 
literally surprising results in this latter direction. 
Prior, however, to Marsh's discoveries, there were not 
wanting facta which pointed to the conclusion that 
the demands of evolution for links between the existing 
orders of quadrupeds would not be made in vain. 
Take, for example, the single order of the Whales. 
No more circumscribed and apparently distinct group 
of animals exists, yet their relationship to other orde:*a 
of quadrupeds is no mere matter of conjecture, but 
one of proof. There is a fossil whale known as 
Zeughdiju, found in Tertiary deposits, and so named 
from tho peculiar double-nature of the molar teeth. 
Whales with such teeth are unknown to-day, and 
when the affinities of Zeuglodon are examined, they 
are seen to point to a clear connexion with the Seals 
and Walruses, belonging, as wo have seen, to the 
Carnivora. It would thus seem as if the natural idea 
that the Seals and Whales were near relations was 
founded on fact ; and fossil whales certainly tend to 
bridge over the gulf betwixt the two groups. But 
this case, powerfully as it argues in favour of tho 
connected series of animals which evolution requires, 
is by no means solitary. We have long known, for 
example, of the Anoplotherium, an extinct quadruped, 
which presents in itself a curious mixture of the 
characters of Pigs and Ruminant animals, i. e., those 
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that ^'^cliew the cud/^ and comparative anatomists 
will tell us that the pigs and hippopotamus group 
themselves show, iu many respects, an approximation 
to the Ruminants. Or to tate yet another example 
from Ouvicrian times, we find in the Palceotherium an 
animal which links the ^J\nj)irs to the Horses, and 
which shows a combination of characters that amply 
satisfies the evolutionist of its intermediate naiurot 
But the more recent discoveries of Marsh throw the 
foregoing cases into the shade in respect of the mass 
of material which that indefatigable palaeontologist 
has accumulated. Thus we have been forced to con- 
stitute a whole series of new orders for the reception 
of the forms Professor Marsh has unearthed. What, 
for instance, shall wo say of the extinct Dinoceras and 
its neighbours? These huge elephantine animals 
united in themselves the characters of Elephants, and 
of odd-toed hoofed’^ quadrupeds. With limb-bones 
like those of Elephants, Dinoceras possessed teeth that 
exhibited a combination of the characters of carjii- 
vorous animals with those of hoofed forms. More 
extraordinary still wore the TiUodonts from the Eocene 
rooks of the United States. Here are combined the 
features of hoofed quadrupeds {Ungulata), Garnivorous 
anim'als, and Rodents. With a skull like that of a 
Bear, Tillothenum possessed front teeth exactly resem- 
bling those of the Rodents, or Gnawers,^' and which 
appear to have combined to grow throughout the life 
of. the animal, whilst the grinding-teetb were those of 
a Jaoofed animal. So, also, another group of extinct 
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ariitnals, of which Toxodon is the chief, presents us 
with a combination of characters mingling those of the 

Jluofed^^ forms with those of Itodents and Eden- 
tates — such as the Sloths, Ant-oaters, &c. 

Asa final example of the curious “ links ” between 
existing forms, which may be found amongst the 
treasures disclosed by scientific inquiry, the curious 

Flying Lemurs {Galenpithecuii) may be mentioned, 
f'hese animals are found in the Eastern Archipelago, 
and resemble squirrels in appearance. A curious fold 
of skin stretches from the sides of the neck to the 
fore limbs, and between hind limbs and tail. ^Flio 
body is thus friuged, as it were, by a broad fold of 
skin, and although, unlike the bats, the flying lemurs 
do not possess true powers of flight, the skin-folds 
servo as a kind of parachute, supporting these animals 
ill the air, as they take their flying leaps from tree to 
tree. In their internal anatomy, these animals exhibit 
transitional features, and on the whole maybe regarded 
as linking the Insectivora with the higher group of 
the Primates in which Man and Apes are included. 
Whilst it seems tolerably clpar that the Bats them- 
selves are merely Insectivorous animals which have 
undergone the modifications fitting them for true 
flight. 

Such is a brief and meagre outline of the result of 
an incursion into the province of geology as that 
science relates itself to the past history of living forms. 
In concluding the series of papers on “ Pound Links,” 
1 may perhaps be permitted to add that the design 9! 
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these articles will have been fully serve^d, if they may 
in any way stimulate the personal inquiries of my 
readers into the great study of modern times, namely, 
that of ascertaining how the universe of life has been 
modified and evolved. Such a study is fraught w'ith 
profit in more ways than one. Tho search after evi- 
dence in favour of or against Evolution necessitates 
an amount of inquiry which is certain to strew the 
observer’s pathway with curious facts concerning 
every department of life science. Furthermore, tho 
main question at issue is one which in reality under- 
lies all our conceptions of life, and of the order of 
nature. It is the question which the best and wisest 
of mankind have ever asked and inquired of them- 
selves — the How, Why, and Whence of this world and 
its belongings. Happy indeed are they who, in tho 
spirit of earnest truth-seekers, are permitted to engage 
in the work of discovering new facts nnd pliases of 
the wondrous story of creation, which Nature is ever 
inviting us to peruse. 


INTELLIGfE^OF. IN ANUfALS. 


BY R. A, PROCTOR. 


Few of the questions raised in Dai'win’s “ Descent of 
Man’’ are at once more difficult to deal with satis- 
factorily, or more important in their bearing on the 
ipbject of that volume, than tho question how far 
ftpiraals possess mental powers akin to those of man, 
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It is somewhat singular, we may remark in passing, 
that Darwin and Huxley, whose views in some 
respects are so similar, and who are regarded by the 
general public as standing side by side in their 
advocacy of the theory of the relationship of man to 
the lower animals, should seem to uphold almost 
exactly opposite opinions respecting the cerebral 
qualities of animals, — one maintaining that in som^ 
cases animals reason, while the other (if we rightly 
apprehend what Huxley has said about animal auto- 
matism) will scarcely allow that animals even possess 
consciousness. 

We propose here to consider some cases in which 
animals have seemed to reason. The importance of 
the subject will bo recognised if we remember 
Darwin's admission that, had no organic being except 
man possessed any mental power, or if man's powers 
had been of a wholly different nature from those of 
the lower animals, we should never have been able to 
convince ourselves that our high faculties had been 
gradually developed. Darwin expresses his belief 
that there is no fundamental difference of this kind. 

We must also admit,” he says, that there is a 
much wider interval in mental power between one of 
the lowest fishes, as a lamprey or a lancelet, and one 
of the higher apes, than between an ape and a man; 
yet this immense interval is filled up by numberless 
gradations.” But this has not been so generally 
admitted, despite the evidence advanced by Darwjp, 
as might have been expected. The feeling is still 
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commonly entertained that a distinction exists 
between the mental qualities of the cleverest ape and 
the dullest and stupidest savage, which is utterly 
unlike any that exists among animals. In this essay 
W’’e shall have to consider cases in which rats, cats, 
dogs, &c., — animals all inferior in mental faculties, 
though not all in equal degree, to the more intelligent 
apes, — have acted in ways which seem to imply 
reasoning. We shall treat these cases rather from 
the point of view of an opponent of Darwin^s thesis 
above quoted than of a supporter, endeavouring in 
every case to find explanations not involving the 
exercise of reasoning faculties. But we must admit 
at the outset, that wo find ourselves led to precisely 
the conclusion he has indicated. 

In the first place, we must recall to our reader^s 
recollection those instances which have been selected 
by Darwin as so satisfactory, that in his opinion any 
one not convinced by them would not be convinced 
by anything that he could add. 

Rengger states, says Darwin, that when he first 
gave eggs to his monk^s, they smashed them, and 
thus lost much of their contents ; afterwards they 
gently hit one end against some hard body, and 
picked ojff the bits of shell with their fingers. After 
cutting themselves only once with any sharp tool, 
they would not touch it again, or would handle it 
with the greatest care. Lumps of sugar were often 
given them wrapped up in paper, and Rengger some- 
^traies put a live wasp in the paper, so that in hastily 
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^ unfolding it they got stung (the tenderness of some 
of these students of science towards animals is quite 
touching). After this had once happened, they 
always first held the packet to their ears, to detect 
any movement within.^^ These were not monkeys of 
the higher orders, but American monkeys, none of 
which are so near man in cerebral development as the 
orang, the champanzee, the gibbon, or the gorilla. 
The next cases relate to the dog, and are important, 
first, because two independent observers give evi- 
dence in the same direction j and secondly, because 
the action of the dogs can hardly be explained as 
resulting from the modification of an instinct. Mr. 
Colquhoun winged two wild ducks, which fell on the 
opposite side of a stream ; his retriever tried to 
bring over both at once, but .could not succeed ; she 
then, though never before known to ruffle a feather, 
deliberately killed one, brought over the other, and 
returned for the dead bird. Colonel Hutchinson 
relates that two partridges were shot at once, one 
being killed, the other wounded ; the latter ran away, 
and was caught by the retriever, who on his return 
came across the dead bird. ^ She stopped, evidently 
greatly puzzled, and after one or two trials, finding she 
could not take it up without permitting the escape of 
the winged bird, she considered a moment, then . 
deliberately murdered it^ (the winged bird), 'by 
giving it% severe crunch, and afterwards brought 
away both together. This was the only known in- 
stance of her having wilfully injured any gaml^/^ 
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proceeds Darwin^ wo liave reasoiiiu^, 
though not quite perfect, for the retriever might 
have brought the wounded bird first, and then 
returned for the dead one, as in tlio case of the two 
wild duck'^/^ If the dog had followed tlio wiser 
course, it would not have bee,n (jiiite so clear as in 
tho actual case that he had reasoned, though tlio 
pause for consideration after an atieiiqit to take both 
together, would have gone far to suggest that ex- 
planation. But the action of the dog in killing tlio 
bird seems quite decisive, because such an act was 
entirely opposed to the instincts of the breed, and to 
the training which retrievers receive. 

To these cases Darwin adds the stalemoiit that 
^'the mulateers in South America say, will not 
give you the mule whose step is the easiest,^ but la 
man rucionaJ — the one that reasons best”; on which 
Humboldt has remarked, this popular expression, 
dictated by long experii'iico, combats the system of 
animated machines better, perhaps, than all tho argu- 
ments of speculative philosophy.” Here, although 
Darwin only quotes Humboldt, ho manifestly expresses 
his own view, and we find him opposed in a very 
definite manner to tho theory of Kepler, afterwards 
supported by Descartes, and recently advocated by 
Huxley and others, that animals are automata, not 
possessing consciousness (or at any rate that this 
theory is admissible) . « 

The next case to be considered is one which was 
Ascribed a year or two since in Nature. It was not 
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onci which in reality domonstratod^ or oven strongly 
suggested, the exercise of reasoning faculties by 
animals. We quote it, however, because it illustrates 
well the mistakes into which want of care may lead 
ihe student of our subject. During the cold weather of 
a recent wdnter the writer of the letter in question put 
bread on the window-sills of his drawing-room for the 
benefit of the birds. These, finding food there, were 
constantly fluttering about the window^s. One day 
a large water-rat was seen on the window-sill, helping 
himself to the bread. In order to reach the window 
lie had to climb to a height of about 1 3 ft. ; this ho 
did by the lu'lp of a slirub trained against the wall. 
Neither instinct nor cxporienco,^^ proceeds ihe cor- 
respondent of Nature^ ^^will easily account for his 
conduct, since ho never found food there before. If 
neither experience nor instinct, what, sjive reason, led 
liim ? His action seems to have been the result of no 
small observation and reasoning. Ho seems to have 
said to himself; I observe the birds are thronging 
the window all day; they would not be there for 
naught; it may be they find there something to eat; 
if so, perhaps I, too, might find there something I 
should like. I shall try.^' The way in which this 
stoiy is told singularly illustrates the difficulty which 
we, as speaking animals, find in understanding how 
a process of reasoning cjin be carried on without the 
imagined flse of words. Probably few men whose 
mental powers have been well trained carry on a pro- 
cess of pure ratiocination, without clothing with worill^,^ 
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liKi llioughts successively siify^estcd to their minds. 

It iilmost seems to a mind thus iiecustomcd to reason 

■ 

with a verbal accoinpaniinent (audible to the mind\s 
ear only) that any mental proct‘ss not thus accom- 
panied must bo to somo doi^reo instinctive, and any 
actions resulting from sncli a process automatic. But 
it is certain that oven the most intellectual sometimes 
act in a manner which, if noticed in an animal, would 
suggest the exercise of reasoning power,' not only 
without putting their thoughts into mental language, 
but without, in r(?ality, noting what they arc doing. 
However, the point to be specially noticed about the 
above story is that the narrator overlooks the most 
obvious, and probably the true, explanation of the 
rat^s behaviour.^ Tlie rat could not see the food, but 
most probably he could smell it. If so, liis adventuring 
up the wall to get it was not the result of reasoning, 
or, at least, not necossjirily so, for that was the 
shortest path to the much-needed food. Possibly the 
birds themselves may have been an attraction to him. 
Certainly the case is not one which compels us to 
believe that water-rats reason. 

This objociion was so w’dl urged, in company with 
other fioints necessary to be considered in such 
inquiries, by a German writer, Herr H. T. Finck, that 
we quote his remarks almost in full. Before we 
ascribe to a rat such complicated reasoning powers,^' 
Herr Finck remarks, it is necc'ssary to ask if there 
is no other simpler way of accounting for the pheno- 
ena. I think there is. It is well-known that different 
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species of animals vary greatly in the acutenesB of 
their senses. To man^ sight is the most important 
sense, and the same is true of many other animals and 
most birds. The cat is^a representative of another 
smaller class of animals, whose most perfect organ of 
sense is the ear; while tlio dog lives in a field of 
sensitives, the moat important of which are con- 
tributed by the sense of smcll.^^ This point, as dogs 
afford maity of the most striking illnstrations of 
reasoning, or of what looks like reasoning, in animals, 
must be carefully remembered. Vew are aware, we 
believe, how imperfect a sense is sight with all dogs, 
as compared with our own sense of sight. We believe 
that there could not be cited a single instance tending 
to show that a dog has been able to Bee as well as a 
very short-sighted man would, while in the great 
majority of cases, it can bo shown by a few easily- 
tried experiments that dogs scarcely ^eo at all in the 
true sense of the word. Our sense of smell is probably 
iK)t more completely inferior to the same sense with 
dogs, than is their sense of sight to ours. To return, 
however, to Herr Fijick. After pointing out that the 
rat belongs to the class of animals who are guided by 
the sense of smell, he says, ^^It is evident, therefore, 
that the water-rat in question was led to the window- 
sill by his nose, which in his case was a more 
trustworthy guide than his eyes would have been. I 
do not wish to deny, by any means, that animals have 
reasoning powers. On the contrary, I am convinciad 
that human and brute intellect differ only in degrQ^** 
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not in kind. But wliat we liavo to guard against is 
not to ascribe [lie obviously ];neans the revoree, that 
wo are to guard against ascribing] to animals reason- 
ing powers of a higher type than is consistent with 
the development of their brain, especially when the 
actions which seem to postulate such powers can be 
readily accounted for by simply bearing in mind the 
extraordinary acuteness o£ ono or more of their senses. 
We are altogether too prone to judge the intellectual 
life of animals by the human standMrd — to imagine 
that the eye is everywhere, as with us, ihe leading 
source of knowledge. The neglect of the important 
role which the sense of smell plays in animal life has 
been particularly fruitful of errors in philosophical 
speculation. It has, among other things, helped to 
give a longer basis of life to the old theory of instinct, 
regarded as a mysterious power of nature.^^ In 
passing, we may remark that at the very beginning 
of our own life the sense of smell is stronger and 
more useful than the sense of sight ; as though during 
those first few days, before the eyes acquire power to 
recognise objects or to do much more than to distinguish 
light from darkness, we belonged, for the time being, 
to that inferior class of animals with whom the pre- 
dominant sense is that of smell. In that part, also, 
of their lives, human beings seem so far to resemble 
the lower animals that their actions appear to be 
governed by instinct solely. In reality, probably, a 
Bpnse of smell much keener then than during the 
•Subsequent years, which alone we can remeraberj 
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governs the actions in the same way, though not so 
obviously, as sight governs thorn in most of the 
actions o£ latcT years. 

The next case cited also relates to the apparent 
exercise of reasoning faculties by rats, and is inter- 
esting, because probably their action was guided by 
the sense of hearing, rather than by that of smell. 

Some years ago,^^ says the narrator, a plumber 
told me that he had, on several occasions, been called 
in to examine into the cause of leakage of water-pipes 
under the flooring of houses, and had found that the 
rats had gnawed a hole in the leaden pipe to obtain 
water, and that groat numbers of them had made it a 
common drinking-place, as evidenced by the quantity 
of dung lying about. The plumber brought me a 
piece of leaden pipe, about three quarters of an inch 
in diameter, and one-eighth of an inch in thickness, 
penetrated in two places, taken by himself from a 
house on Haverstock-hill. There are the marks of the 
incisors on the load as clear as an engraving; and a 
few hairs and two or three of the rat's whiskers have 
been pinched into the metal in the act of gnawing it, 
l^his crucial proof of brute intelligence — for a rat will 
not drink foul water — interested me so much that I 
ventured to send an account of it to Dr. Charles Dar- 
win, asking his opinion, on the means by which the 
rats ascertained the presence of water in the pipe. 
To this he replied : ^ I cannot doubt about animals 
reasoning in a practical fashion. The case of the nats 
is very curious. Do they not hear the water trici! 
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This explanation would go fnr, it would 
sooin, to do away with the idcvi that the rats in this 
case had reasoned, seeing that if they recognised the 
presence of water by the sense of hearing, their action 
ill biting their way through to what tliey wanted 
would correspond precisely with what wo have been 
taught (erroneously, in all proliability, but that is a 
detail) to regard as instinctive. Tlu' narrator, how- 
ever, did not rea-d Dr. Darwin’s reply in this sense. 

It may bo conceded,^' he says, that this explana- 
tion is the most probable, and i£ it be the true one, 
wo have an example of an animal using his senses to 
obtain the data for a process of reasoning leading to 
conclusions about which ho is so certain that he will 
go to the trouble of cutting through a considerable 
thickness of lead. Obviously man could do nb more 
under the same conditions/^ If the rats had shown 
in their boring operations some special aptitude for 
securing most conveniently, with the least possible 
overflow, iho water they required, this would bo a 
just inference. But as wo know no more than that, 
having found, probably by the souse of lioaviiig, that 
water was present in the pipe, they bored their way 
through to reach it, wo have in reality no more proof 
of reasoning power than is afforded by Iho iimiliar 
action of mice biting their way through the wooden 
or card casings of boxes of edibles they like, of whoso 
presence within such boxes tlie sense of smell has 
convinced them. ^ 

• This objection is well put by Mr,/Henslow in a 
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letter discussing this particular case, and Dr. Darwin^s 
comments Ihoreon, on^y, as it seems to us, he carries 
the objection rather further than it will fairly go, 
extending it to cases to which we think it can hardly 
be applied. It has always seemed to me,^^ he says, 
that brute reasoning is always 'practical^ but never 
ahairact^^ (but he tries to show that there is very 
little reasoning at all in the matter). “They do 
wonderful things, suggested by the objective fact 
before them; but, 1 think, never go beyond it. Thus, 
a dog left in a room alone, rang the bell to fetch the 
servant. Had not the dog been taught to ring the 
bell (which, on inquiry, proved to have been the case), 
it would have been abstract reasoning; but it was only 
practical. The Arctic fox — too wary to be shot, like 
tlio first, who took a bait tied to a string, which was 
attached to the trigger of a gun— would dive under 
the snow and so pull the bait dowm below the line of 
fire. This is purely practical reasoning ; but had the 
fox pulled the string first out of the line of fire, in 
order to discharge the gun, and then to get the bait, 
that would have been abstract reasoning, which he 
could not attain to.^^ 'I'liis, however, is assuming 
more than can be proved; the fox, in the case re- 
ferred to, did not act in the way which would have 
implied abstract reasoning; we do not know that no 
fox has ever done so, still less that, failing a simpler 
way of attaining his object, no fox could so reason. 
Albeit, we believe there qre very few cases in which* 
lino of reason involving so many steps as that sug-^ 
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gested by Mr. Henslow lias been followed by an 
aniraal. Mr. Hen slow makes a good point in noting 
how like the practical reasoning of animals is the 
reasoning of young folk. A boy the other day/^ he 
says, found the straps of liis skates frozen. The 
fact only suggested cutting them. Not one of his 
schoolfellows reflected upou the abstract fact that the 
ice w'ould melt if he sat upon his foot a few minutes. 
Hence brutes and boys are exactly alike in that 
nothing occurs to either beyond what the iinmediiiie 
fact before them may suggest. The one kind I call 
purely practical reasoning, which both have; the? 
other abstract, wliich brutes 7iever acquire; but the 
boy will as his intelligence develops.^^ 

Certainly the next case cited in the correspondence 
suggests practical rather than abstract reasoning. 

In Central Park, one very hot day, my attention, 
writes Mr. James J. Furniss, of Now York, '^w'as 
drawn to the conduct of an elephant wliich had been 
placed in an in closure in the open air. On the ground 
was a large heap of newly-mown grass, which the 
sagacious animal was taking up by the trunkful, and 
laying carefully upon his sun-heated back. lie con- 
tinued the operation until his back was complcieli/ 
thatched^ when he remained quiet, apparently enjoying 
the result of his ingenuity. It seems to me that 
instinct should have prompted the elephant to eat the 
grass, and that it was reason which caused him to use 
it. for the purpose of diminishing the effect of the 
wK- 'flunks says.” Undoubtedly, had hunger been the 
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prevailing sensation at the time, instinct would have 
caused the elephant to, eat the grass. But, as he was 
probably much troubled by the heat, it was not rnoro 
wonderful that ho should throw grass on to his back, 
than it would have been if, had there been any 
shadow, he should have withdrawn under it. Doubt- 
less, however, the true explanation is that the elephant 
reasoned in a practical way. The effect of the grass 
as a protection from the heat was obvious to his 
senses, so he continued to add more and more grass 
to his covering until he felt comfortable. If the use 
of the grass for food occurred to him at all, it w^ould 
have appeared obvious enough that even if all the 
grass were used for shelter, it would bo none the less 
suitable for food when hunger began to bo trouble- 
some. 

Passing over several cases which seem to carry the 
matter no further than those already cited, w(' come 
next to a case which appears to us one of the most 
striking ever recorded. The writer, Mr. E. H. Pringle, 
remarks that it is an instance of sagacity which finally 
sets at rest any doubts lie had ever entertained that the 
difference between human and animal intelligence is 
one of degree oijly. We ca.n see no way in which the 
story can be explained without assuming the exercise 
of something more than that mere practical reasoning 
which probably underlies all the so-called instinctive 
fictions of animals : — 

Mr. J. W. Cherry, of the Madras Forest Service, «is 
owner of a dog, a bulUterrier, called " Bully.^' (Thi) 
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broed is notoriously not the most intelligent of the 
c.'uiine tribe, so thiit the behaviour of Bully appears 
all the more striking.) Wo lived/^ says Mr. Pringle, 
in the bungalow A/ the conipound of which was 



bounded south and west by public roads DO and GFC, 
both leading to the cantonment of Bangalore in the 
direction 0. There were three gates into the com- 

^ The figure presents. all the features essential to a correct under- 
standing of Mr. Pringle’s narrative- ^ 
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pound at 0, D, and G, tho main approach to the 
bungalow loading nv(T a bridge B that spanned a 
public road FD. The compound was filled with trees 
and slirubs, and bordered by dense Ian tana hedges^ so 
that with the exception of a portion of tho western 
road at F, neither of the cantfniinent roads was 
visible from the bridge, nor could tho foofpaths be 
seen thence. Now, Bully had a lady Friend (canine) 
living in the cantonment, and at times she was so 
attraclive, that absences without leave on the part of 
tho dog were frequent. After one of these (excursions, 
Bully had been brought ba(?k and chained up for the 
night. Next morning, while liis master and X wen* 
sitting at early brciakfast, it was decided that ho should 
be released, and to (*(Tectually stop further delinquency, 
a peon was. sent down to the bridge with orders to 
intercept him if he started for the cantonment. Bully 
was brought in and uiichainod; he had that unmis- 
takable air of detected guilt deservedly punished, and 
spent some time in begging for scraps from the table 
in a most deprecatory manner. Shortly, however, he 
strolled into the verandah, and then down the front 
steps on to tho gravel walk. After wandering about 
aimlessly for a few minutes, he quietly started down 
the approach AHB. We followed, keeping out of his 
sight. At the turw of the road. Bully met with the 
unexpected apparition of the peon standing on the 
bridge. ^ In a moment, though not a word w^ spoken 
by the man, the dog turned and ^came straight bach 
to the room, whither we had in the meantime slippc^^^ 
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back unobserved^ and re-ciitcred it, wagging Ins biil 
violently, and looking exceedingly sheepish, lie now 
lay down, and closed his eyes. The cocked ears showed 
that sleep was mere pretcnice, and he soon rose Jigain, 
went into the fremt garden, and hunted for buried 
bones — purely imaginary ones, 1 Ix'lieve. His sesirch 
gradully led him down the hill by a footpath loading 
from A to G, w^e keeping him in sight, as before, and 
ho finally reached -the road at the bottom. There all 
disguise was dropped, and he started off for the can- 
tollmen t. As ho neared the spot K, the peon espied 
him, and shouted out his name. He turned at once, 
climbed the hill, and came into the bungalow, where 
tlio sumo farce of repentance was gone through. Bully 
now seemed to have made up his mind that escape was 
impossible; he lay down on a mat in the verandah, 
and remained there for a long lime, iiut for the per- 
sistent cock of the oars, we should have imagined the 
animal really asleep. Mr. Clu*rry eventually went to 
his office-room, and I remained in the verandah, read- 
ing the morning pajicr and occasionally glancing at 
Bully. He lay very still, but once or twice I detected 
him opening his eyes and raising his head to look 
round him. Each time ho caught my eye he wagged 
his tail vehemently for a moment or two, and then 
resorted to his sham sleep. It may have been for half- 
an-hour or thereabouts that this state of things con- 
tinued. J then became interested in an article in the 
paper, and when I next looked up, Bully was gone. 
1. called Mr. Cherry, and the house was searched for 
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liully. The peon was sent for and interrogated; ho 
had not seen the dog. As a last resource, inquiry was 
made of the horso-kcepcrs down at the stables, D. 
Tho reply was ^ Yes ; the dog has passed through tho 
gate, D, some time before.^ Taking advantage of my 
oceupntion, and tho abs6nce of his master, Bully had 
left the house and taken his way to the cantonment by 
the only path by which he could liave escaped un- 
noticed by tho peon — that shown by tho dotted lim'/^ 
It seems to us quite impossible to account for the 
dog’s action, as above narrated, without attributing tu 
him tlie exercise of reasoning powers, nut merely in 
selecting tlie route by which he finally escaped, but in 
the manoeuvres by which he (mdeavoiired to assure 
those who were watching him that he haej^given up all 
Iiope of escaping. Doubtless, if he had reasoned luore 
perfectly, he would even have allowed his ears to seem 
asleep, instead of leaving them cocked. But very few 
of us human beings simulate sleep without some such 
('rror, by which any observant person w'ould bo enabled 
to detect the trick. Either the muscles of the fa^ e are 
not perfectly relaxed ; or the hands or feet arri left in 
a constrained attitude ; or the position of the body 
generally is unlike that which a sleeping person wonlc' 
assume ; or else the breathing is unnaturally re- 
strained. And again, though Bully was too demon- 
strative in his contrition, and afterwards in his attempts 
to hide the consciousness of failure, it was not for 
want of reasoning power. Pew of us know how tp 
act such parts as he tried to play, i^ith perfect correct- 
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ness; r.or do those who know suceed always in acting 
such parts as they could wish. Probably Bully was 
as sensible as the onlook(Ts that ho was not quite 
successful in his acting. It is obvious, how'cver, that 
lie directed liis efforts as carefully to the end he 
wished to obtain as a human being of average rca- 
s(niing powers and skill in counte rfeiting sleep, &c., 
could have dune. ^ 

Wigan, in his ^^.Duality of tlie Mind,” says that he 
‘^ijec offered an apple to an elephani, letting the apple 
drop at the moment the elnphiint was ahunt to seize 
it, so that it rolled out of its reach. The elephant 
v/aited a moment to see if Wigan would pick it up, 
and being disappointed in this expectation^ set him- 
self to blow violently against the opposite \vall, and 
the recoil forced the apple to his feet. This may bo 
regarded as a case of practical, rather than of abstract 
reasoning. Yet, as Wigan remarks, it was a trick 
•\ich no one could have taught the animal, and it 
must have arisen from a process of rellection perfectly 
similar to that which takes place in the human mind ” 
under similar conditions. We have, indeed, he justly 
rema^KS, examples of human minds not even capable 
of the degree of tliought possessed in tliis instance 
by the 'elephant, yet performing, by a sort of autornacy 
(>■/(') all the ordinary functions necessary to their 
occupation. In some of the mechanical processes in 
our great manufactories, where the minute subdivision 
of labour reduces the art of each individual almost 
to the very ultimate elements of muscular motion, I 
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thiuk tliat 1 have seen individuals incapable of a 
similar process/' 

In the following iusiancc, from the same work, we 
have itigeuuifcv combined willi, and suggesk'd by, 
indignation : '' A large grey spider cstablisbed liini- 
self in a recess formed by a sbed and a projection of 
tlie house, and taking his long lino diagonally from 
the corner of the house to the eaves of a small build- 
ing which was Jit the bottom of the recess, he then 
hlled uj) the triangular space with a well-defined 
cii’cular web. I had noticed with admiration during 
the day his wonderful skill, the accuracy of his lines, 
and the ecpiality (d‘ the spaces, and obscu'ved how care- 
fully lie pushed down his line, and fastened it securely 
with his two hind feet to each radius in succession. 
When he had finished about two-thirds of his con- 
centric circles, or rather of his helix, ho went to the 
centre and swallowed a quantity of white tenacious 
mucus, which he had deposited there at the commence- 
ment, having apparently spun himself out ; he then 
proceeded to complete his work, which having accom- 
plished, and thus reduced himself to very small 
dimensions, he hung himself up by the hind le^s, and 
I presume wont to sleep. The slightest touch of a fly 
was, however, sufiicient to make him start out, and 
having wrapped up a few of them in his toils and well 
stocked his larder, he again betook himself to repose. 
In the meantime, one of the smaller spiders, consider- 
ing that the diagonal line of his neighbour was strong 
enough to bear two webs, began to attach his lines to 
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it, and having dono so in four or five places, pro- 
ceeded to spin Ills own web. older friend tolerated 
the intrusion very patiently, and acquiesced in the 
use his neighbour was making oC tho party wall, 
though against apulo'hufK Hy-and-by tho newcomer, 
having jiartly fitted uf) his own trap, and finding th.at 
lU) ill. s came into it, observing, 1 ])resiiine, tlu‘ ample 
supply of food in his ncigllbour^s premises, advanced 
along one of his own linos, seemingly for the purpose 
of op(‘ii burglary. Aly old fi'iend hiul tolerniciil much, 
but tliis was a degree of impudeneo for which ho was 
not prc])nre(l, and which ho determined to punish 
forthwith, lie proceeded to tlu' centre of his web, 
and giving tho whole framework a violent shake, 
hoped to shake the intruder down upon tho ground. 
ITe did no more, liowever, than turn him round on 
the line, where he hung very patiently till the shaking 
ceased, and then resumed his march towards his 
neighbour's territory. Agfiin and again, and with 
increasing viohmee, did the large spider shake his 
web — it was all in vain; tliero was tbe enemy 
advancing, and tlu'ugb so small as to be easily over- 
powered, should he reach the mainland, tho insult of 
the attempt was intolerable. On looking round, my 
elder friend saw that, during the violent shakes, he 
had broken two or three of his own short lines, and 
he left his opponent and set himseJf to work to mend 
them. Having completed the task to his perfect 
satisfaction, ho returned to tho burglar. The latter, 
when he came near, saw at once that ho liad been 
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rash in provoking such an eneiny^ and hnrricd tack 
to his own web. When his opponent saw him on his 
thin line in liis retreat, he again set himself to his 
shaking fit, and made the most violent efforts to throw 
him down ; it was all in vain, however, and he got 
safe lioine. After a moment^s consideration, the 
other seemed to think that so audacious an attempt 
ought to be condignly punished, and he determined 
to retort the invasion. Tlio thin lines of his diminu- 
tive antagonist, however, did not afford a sufficient 
support for his heavy bulk, and as he advanced, he 
carefully spun a strengthoner upon the other's tenuous 
cord. It was now the little one's turn to shake off 
the intruder, and twice did ho bn^ak the thin part of 
the line, and leave his enemy dangling. At last, the 
latter gave up the attempt, and went back to the 
centre of his own web, after carefully detaching every 
one of the lines which his neighbour had had tho 
impudence to fasten to his long diagonal." 

In this case wo seem to recognise on both sides 
reasoning which approaches at times the abstract. 
Ill the calculation of means to an end, and change of 
plan in consequence of unexpected obstacles, there is 
practical reasoning. As Wigan Avell says, Had the 
human race spun webs, and dared one another to 
single combat, they could not well have shown more 
judgment and skill in the attack and defence." The 
strengthening of the lines to bear the shaking, and 
doubling the smaller spider's lines while using them 
as lines of advance, belonged also to the order gf 
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practical rcasoninpf, thoiigli of a rather advanced kind. 
But there was abstract reasoning, it seems to ns, 
or a near approncli to it, in iho conduct of the smallm* 
spider, first of all in considering, as it were, how f;ir 
he might trespass on the patience of aTi enemy wdiom 
he recognised as liis superior, and again in the comluct 
of the larger in deciding wlien tlie time had come to 
give his small enemy a lesson, and in retreating finally 
without persisting, as if reflecting that his purpose 
was as well achieved as tluiugh ho had actually driven 
the smaller spider from his web. His I'onioving thc» 
lines which had supported the smaller web, though he 
had previously allowed them to reniain, looks very 
much like a result of abstract reasoning. 

We find illustrated by such instances the remark 
of Dr. Prichard, that among insects, if wo take the 
diflerout tribes collectively, manifestations of all the 
psychical qualities which we observe in mammifers 
and birds (regarding as a whole the properties divided 
among different departments), may be recognised in 
the most strict analogy. Attention, memory, the 
faculty of combining nu*aiis to attain ends, cunning, 
the desire of revenge, care of offspring, and all the 
other psychical qualities which have been traced in the 
former class of animals (mammifers) are likewise to 
be observed in the latter as typical or characteristic 
phenomena — sometimes in one combination, some- 
times in another ; or, in different groups, sometimes 
styongly, sometimes more feebly expressed. 

Ijet us next examine a few cases in which aniraalshave 
N 2 
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done things wLIlIi tliey have seen done by the persons 
with whom they livc^ and more or loss obviously with 
the object of obtaining the result which tliey had 
observed to follow from such a.ct.ions. For this would 
seem, if the animal can bo clenrly shown to liavo had 
such a purpose, to bo distinctly the result of reasoning. 
Monkeys may or may not reason when they imitate 
actions which, when performed by tbemsclves, are of 
no advantage to them, or are even mischievous. 
Indeed, it is not improbable that they suppose tlieir 
human fellow-creatures would not perform such actions 
except for a useful purpose^ tliough what that purpose 
may be they may have no conception. Rut whatever 
opinion wo may form on this point, wc can tave, it 
would seem, no room for rejecting the belief that an 
animal has reasoned who performs an act demonstrably 
for the purpose of producing a certain effect, such as 
he has observed to follow when liunian beings have so 
acted. Now in some of the cases which follow, this 
does seem to be most clearly made out. 

A writer in Nahire gives the following case : — My 
sister, who lives just opposite to my own house, 
possesses a cat (now about thirteen years old), whose 
intelligence is very remarkable. Ho has a habit of 
making use of the knocker of a side door, which is 
just within^his reach as he stands on his hind legs, 
whenever he desires admission, A single knock is 
tried in the first instance ; but if this is not answered 
promptly, it is followed by what is known as the 
' postinan^s knock ’ ; if this is not successful, trial is 
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th(‘n inado of a soiontilic ^ rat-tat ^ tliat would iioi 
dis^n-j 1 . 0(3 a west-ond footinnji. F sliould say tljai 
‘.Minnio^ liolds tlic kiUK;k(‘r in Jjis paw as wc should 
hold it in our and not liy simply tipping it up. 

IJow far this practioo involvi's • abstract reasoning/ 
1 will not siiy, but soinc^thing like an npproach to it is 
suggcisted, for lu‘ was nrvor taught to knock at the 
doc»r, and ado])ti‘d the habil soni(3 three* years ago^ 
evidently t(» gain adinittanei*, very of ten to the annoy- 
ance of my sistfVs family, who have occasionally been 
disturbed in this way at linseomh' hours/^ The rest 
of the letter has no bc'ariiig on the subject wc are 
upon, but it is too amusing to bo omitt(‘d. I should 
be sorry, says the w'riter, ‘^in thus referring to tin* 
sagacity of pcjor pussy (who is now also somewhat 
A'oble), to reflect uj)on hi in -by noticing some other of 
his peculiarities, one of* wliich is his fondness for a 
little braiidy-and-w'ater, and other alcoholic stimu- 
lants.^^ It would 1)0, perhaps, to inquire somewhat 
too curiously to ask Avhefher this story shows that tlio 
fondness for stimulants is associated with an advance 
in reasoning power, or whether, perhaps, Minnie's 
brain was aroused to abuornial activity by the tippling 
in which alone (we may assume) he Avas indulged by 
his mistress. The point established by the story is 
that in some cases -at any rate, as in animals so Ioav 
in cerebral development as cats — the consequences 
of a certain action are observed and remembered, 
the action being repeated by the animal when he 
\%aiits those particular consequences to follow. 
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I’ll is cauiioi be explained by any theory of mere 
instinct. , 

In the last story^ the cat was an old one, and though 
this does nf)t modify the conclusion to be deduced 
from the animaPs behaviour, yet it in some degree 
diminislies our estimate of the activity of Minnie^s 
]viisoning ])o\ver. In the following case, a young cat 
showed equal intelligence : — 1 may mention a casc,^' 
says the writer, of a kitten about half-grown, having 
mental reflection of some sort. I was sitiing in one 
of the rooms at a house whore I was stopping in 
Someractsliirc, and hearing a knock at the front door, 
was told not to heed it, as it was only this kitten 
asking admittance. Not believing it, 1 watched for 
myself, and very soon saw this kitten jump on to the 
door, hang on by one leg, and put the other fore paw 
right through the knocker and rap twice. The 
knocker was an ordinary shaped one, fixed in the 
centre of the door lialf way up ; the top part of the 
door was glazed. I saw this performance dozens of 
times afterwards, and often used to put the kitten 
outside to see it done. It 'was never known to knock 
when any one stood in the garden, but if one went 
indoors and shut it outside, in a few minutes came the 
usual kuock. A sister kitten to this one was never 
known to knock, but sal on the doorstep and oiiterod 
when the door was opened, and in nine cases out of 
ten the knock was successful. The kitten was never 
taught in any way ; it would knock at both front and 
back door.^* 
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In tho following case, tlio object of an aiiimnVs 
action in sucli eases was t(?stc(i by an experiment, but 
tlic evidence is loss satisfactory in one respect tliaii 
that aflbrdod by the two previous cases, tho animal 
liaving b(3en taught tho action: small English 

terrier belonging to a iriond,^^ says the narrator i)f 
tho story, ^Mias been taught to ring for the servant, 
^.fo try if the dog knew whij it rang the bell, ho was 
told to do so wdrile the girl in the room, Tho 
little fellow looked np in the most intelligent manner 
at the person giving the order (his master or mistress, 
1 forget which), then at the servant, and refused to 
obey, altliongh tho order was rep(‘ated more than 
once. The servant left tho room, and a few minutes 
afterwards the dog rang the bell immediately on being 
told to do so.” Here it is. to be noticed that the dog 
did not ring tho bell fa's, in each of the pr^ediiig 
stories, the cat knocked at the door) to get some end 
of his owji accomplished, lie rang to save his master 
or mistress trouble. And the fact that he had been 
taught to ring for this ])urpose, altliough making the 
act itself less obviously a sign of reasoning power 
than the cat's action in knocking1&.t the door, makes 
his refusal to ring when told to do so a more manifest 
evidence of reasoning than it would otherwise Ijuive^ 
been. IE tlio dog rang for tho servant because of 
some advantage ho always gained from the servant's 
coming, it T^onld have been natural enough that ho 
should refrain from ringing when tho oervant was in 
the room. But his refusing to do what he had been 
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Inu^ht io^ilo, at the risk of ofToiiding his mast(?r or 
mistress by sr.cli refusal, inakes it absolutely coi taiii 
that he had clearly rocogmsed the object which was 
to be attained by ringing the bell. 

It may be objected that in casc's such as those we 
considered last, the animal has merely imitated an 
action which it has scon performed by otluTs, and has 
subsecjuently learned to associate tluj action with its 
ordinary consequcnc|}. Apart from the consideraf-ion, 
Ijowever, that although in any single case such an 
interpretation might possibly be correct, it would 
be most improbable that it should explain all cases in 
which cats or dogs have used knockers or rung bells 
in tlu' usual way : cases Tuay be cited in wliicli animals 
hav(' devised a way of their own for producing such 
signals. Thm Mr. K. L. Layard, of the liritisli con- 
sulate, ^Noumea, relates the following ease in which a 
oat acted in a way which can hardly be explained, 
save by assuming that she reasoned : — J\lany years 
ago,^^ he says, “ we lived in Cambridge, in Emmanuel 
llf)use, at the back of Emmanuel College. The pre- 
mises were partly cut off from the road by a high 
wall; the body dS the house stood back some little 
distance. A high trellis, dividing ofi* the garden, ran 
^from the entrance door to the wall, in which was 
another door, or grate. A portion of the house, a 

gable, faced tlie trellis We were, after some 

time of residence, extremely troubled^ by runaway 
rings, generally most prevalent at night, and in ratify, 
bad, or cold weather, whifeh was a great aimoyance.to 
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tlio servant girls, who had to cross tlie space between 
the house and the wall to open the outer door in tho 
liitt(*r, and were thus cxpos(‘d to wot and cold.” The 
annoy an CO became so great, that Mr. Layard and a 
cousin watched behind the trees on “Jesus piece,” 
arnied with stout ash saplings, wliercwith to administer 
a. sound tlirashiug to tho ringer, whomsoever he might 
1)(‘. Jlut thougli the rings continued, no ono pulled 
tli(‘ liaridle. Hence the theory of ghosts was naturally 
suggested, but Mr. Layard, h.aving bruins, rejected 
that interpretation. At length chance cleared up the 
mysTery. “lleirig ill,” ho says, “ 1 was confined to 
tlie wing facing tho trellis, and one miserable, blowing, 
w('t- day, gazing disconsolately out of tho window, 
espied my favourite cut — a singnhirly intelligent 
iniimal, much petted — coming along the path, wet, 
draggle-tailed, and miserable'. Hussy mareliod up to 
tlie lunise-door, sniffed at it, pushed it, mewed, but, 
finding it fairly shut, clambered up to tho top of tho 
trellis, some eight or ten feet from tho ground, reucln'd 
a paw over the edge?, scratched till she found the bell- 
wire which ran along the upper rail from the wall tf) 
the house, caught hold of it, gavie it a hearty pull, 
then jumped down, and waited demurely at the door. 
Out came the maid; in rushed puss. Tlie former, 
after gazing vaguely up and down the street, returned, 
muttering ^ blessings,' no doubt, on the ghost, to be 
confronted by me in the hall. 'Well, Lydia, I have 
^.t last found out who rings the bell.' ' Lard, master, 
je haven't, surely' — she firas broad Zumerzetsheer. 
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‘ I liavc^ come and see. Look out of the breakfast- 
room window, but don’t show yourself/ Meanwhile 
I went into the drawing-room, whore ]\Jrs. Puss was 
busy drying herself before the fire. Catching her up, 
1 popped her outside of the door and ran round to my 
post of observation. Puss tried the door, and moved, 
thinking, probably, some one must be near, and, after 
waiting two or three minutes in vain, again sprang up 
the tnjllis, and renewed her attack on the boll-wire, 
of course, to be immediately admitted by the delighted 
maid, who this time did n(fi cross the yard, nor ever 
again, I fear sometimes to the inconvenience of 
visitors, if puss was waiting for admission.’^ 

In this case it is possible that the cat may have 
only discovered by accident that the bell-wire colild 
be reached in the way described. This is Mr. Layard’s 
explanation. Ho considers that puss, in clambei'iug 
up the trellis to the house-top, accidentally moved the 
wire and caused the bell to ring. It seems at least 
as likely that she noticed the wire moving when the 
bell was rung, and afterwards deliberately moved it 
to produce the desired effect. But in either case, it is 
clear that neither instinct nor mere imitat ive faculty 
can explain the caCs action in this case. In passing, 
1 may remark that the imitative faculty, which some 
regard as a mure automatic quality, seoms to mo far 
bet ter explained as the result of reasoning, though, of 
course, the reasoning is not of a very high order; an 
animal seeing a man perform some action, infers that 
some advantage is to bo "gained by the action, aud 
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repeats it in the expectation that some good result 
will follow, though without knowing what this inuy 
1)0. However, in the present case there was no imi- 
tation, nor certainly could any instinct have been in 
([uestion. Mr. Layard mentions other cases, of which 
tlio same may be said. “ I have known dogs shakt; a 
door violently,” he says, to attract attention and be 
let in. A dear old spaniel of ours at the Capo used 
to rattle the empty -bucket if he was thirsty, and then 
come and look in our faces. My horse will come up 
from his pasture to the pump in the yard, and whinny 
fill some one gives him water. . . . , Surely all this is 
abstract reasoning,” he proceeds. These things are 
not taugM them, and they do not do all of them even 
by imitation. I don^t go to the pump and wliinny 
if I want drink ! noi* rattle a bucket ! No ! they come 
by a process of mental reasoning, and I am convinced 
all animals have it to a certain degree, more or l(?ss.” 

There have been cases which have afforded oppor- 
tunity of noting the behaviour of an animal when 
first some new exporicuice has occurred to it, and (as 
it would seem) new ideas have been suggested. Such 
cases are of extreme importance in determining 
whether animals really reason or not; because it must 
be admitted that in some instances where animals 
luivo appeared to reason, the action noted may possibly 
have originated, in the first instance, by accident, and 
have been continued subsequently as a mere habit. 
It is rather unfortunate that the only animals which 
w^can observe under favourable conditions — domestic 
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aiiinuils, and those which, though not doriiesrjic, iiHect 
iho neighbourhood of houses — are not those whoso 
cerebral develnj m .*nt is of the highest order among 
aniuials. If monkeys were commonly domesticated 
(which would, for other reasons, bo by no means 
dt*sirable), wo should probably have a number of far 
more striking and convincing instances of fmimal 
reasoning than wo at present possess, for nearly all 
uionkcys are far higher in cerel)ral development than 
the most sagacious dogs, wliilo horses, cats, rats, &c., 
are lower than dogs in this ri'spect. Still if we 
ri'iiictnber that whatever evidence we obtain from the 
behaviour of dogs and cats must bo regarded as sug- 
gesting, fur this very reason, a powerful fj-rguinent 
(i fortJnn as to the r(‘n soiling faculties of monkeys, and 
especially of the higher orders of siiiiiaiis, we may be 
well satisfied with such instances as have been adduced 
above. The following case, sliow’ing how a cat 
n'asoned out the meaning of a phenomenon brought 
for the first time under its notice, seems to afford 
decisive evidence of the capacity of animals to deal 
with cases when neither instinct, habit, nor imitative 
faculty can afford them any assistance : — A household 
cat was observed to enter a bedroom which was being 
cleaned at spring-time : a looking-glass stood on the 
floor, and Tom, on entering, foijnd himself confronted 
by au image which he naturally supposed to bo another 
cat, an intruder on his domains. He made hostile 
demonstrations, which were presently followed up by 
a rush at his opponent, w|iOj nothing loth, seemed, to 
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rush also at him. Finding an apparent obstacle to his 
vengeance, Tom ran round behind the glass, whore he 
found no enemy; so he came again to the front. 
Here he again found his foe, on whom he again made 
an onslaught, only to be siiiiilai ly foiled. He repeated 
this two or three times, applying manifestly the 
inductive metliod to the problem before him. Tlio 
result of these (‘xperirmmis was to suggest Ihe tlioory 
that the cat in the looking-glass, if ae-tually existent, 
was unlike those specimens of the feline race with 
whom Toin^s experience had hilherto made him 
acquainted. These repeated failures must have a 
meaning, Tom seems to have reasoned. Either he 
was the victim of soiik*. illusitm, or the cat behind the 
glass was of altogether exeeptioiial activity. Jiut, 
liowever active that cat may bo, Tom proceeth‘d to 
reason, he cannot be on the further side and yet not 
on the further side at the same immient of time. If, 
then, I look at him and sec him to all appearance on 
the further sid(', while at the same time I feel for him 
there with my paws- and find him not there, then the 
cat in the glass must be a mere fraud. No sooner 
was this r;rperimontitm cruris devised by the clever cat 
than it was put into execution. Tom deliberately 
walked up to the looking-glass, keeping his eyes fixed 
on the image ; then, when near enough to the edge, 
he reached out carefully with his paw behind the glass 
for the supposed intruder, whilst with his head twisted 
rpund to the front he assured himself of the persistence 
ot^ the reflectio^n. He also must have recognised. 
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what the narrator seems to have overlooked — that tlie 
looking-glass was not, as it .scorned, transparent, for 
the paw with which* he was feeling about for the 
otlier cat was not vi.sible, though the supposed intruder 
remained in view all the time. The apparent presence 
of the feline foe, though the feeling paw could not bo 
seen, satisfied Tom fully. The result of his experi- 
ment,” says th(i narrator, satisfied the cat that he 
had been the victim of delusion, and nc'ver afterwards 
would he condescend to notice mere reflc'ctions, though 
the trap was more than once laid for him.” It would, 
by the way, have been worth while to try wdiether a 
looking-glass without a frame deceived him after he 
had discovered the nu‘auing of an ordinary mirror, or 
wliether a cat placed on the other side of a transparent 
framed ghiss would bo at first misiakem for a men? 
reflection — his conduct in either case being carefully 
watched. A cat which had sliown such excellent 
cajiacity for reasoning was worth experimenting on. 

AVh(.'thcr wc suppose that the cat of the preceding 
narrative judged of the position of his supposed foe 
solely by sight, or may partly have been influenced by 
the sense of sound (very slightly, in any case), it must 
bo admitted that ho show’ed a fitness for original 
]-osearch which some amongst ourselves might be 
found wanting in, if we may judge from their actions 
in certain cases. Hut it is an interesting question 
how far an animal may really bo deceived by the 
image of another animal, or of some object in which 
the animal observer takes interest. There are stories 
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of birds pecking at painted fruit, and tlic like, of 
winch some are unquestionably apocryphal. When 
we remember, too, that some savnges Ihil utterly to 
understand the me;iuing of pictures,^ even of the most 
familiar objects, wo may well doubt wliether animals 
can possibly mistake a painted figure for a real object. 
Yet there are some stories wliicli seem to show that 
• animals certainly recognise pictures of persons, 
animals, or objects- familiar to them. Tt would almost 
seem as though such cases could only be explained as 
depending on the exercise of a certain Jimount of 
r(‘asoning power, the animal inferring that, because* 
a certain picture presents details of shape and colour 
corresponding to those belonging to a familiar object, 
the picture is in some way connected with that object, 
although other senses, as of sight, smell, hearing, &c., 
must serve perfectly to prevent any possibility of 
actual deception. A letter in by one wdio 

remarks that ^^his own observations lead him to 
suppose that dogs very rarely take notice of a painting 
or any represcnt.afcion on the flat,” seems to me espe- 
cially interesting, as illustrating how the sense of 
sight may for a moment deceive an animal which 
usually trusts chiefly to other senses. I only know 
of one instance, he says. A bull-terrier of mine 
was lying asleep upon a chair in the house of a friend, 
and was suddenly aroused by some noise. On opening 

' There are some illustrations of this in my little book called 
^The Flowers of the Sky,” in the article relating to “Fancied 
'’Figures among the Stars.” 
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liis eyes, the dog caught siglit of a portrait of a 
gentleman on the wall not far from him, upon which 
the light was shining strongly. He growled, and for 
some little time kept his eyes fixed upon the portrait, 
but sliortly satisfying himscK that there was no dang('r 
to be apprcdionded, he resumed his nap. I have 
often,'^ proceeds the narrator, endeavoured since to 
induce him to pny some attention to portraits and 
pictures, but without success, though sornetirnc'S he 
will bark at his own reflection in a looking-gla^s. 
He knows it to be his own image that he sees, for he 
very soon tires of barking and looking/' 

In the case last considered, we see that a dog, 
belonging to a species not distinguished f(jr k(‘t‘nuess 
of scent, was not long dccoivcul by a picture, even 
under circumstances favouring the deception — as his 
previous sleep, the position of rest from which he saw 
the figure, and the strong light shining upon it. As 
this was the only instance known to one wdio was 
familiar with tho w^ays of dogs, the negative evidence 
respecting the recognition of pictures by animals is 
rather strong. However, there have been cases wliero 
animals, if not actually deceived by a picture, seem 
c ertainly to have understood what it was intended to 
represent. The following case seems to me full of 
interest. It is related by Mr, Chas. W. Peach, of 
Edinburgh. He remarks, first, that in certain publi- 
cations dogs are said never to have recognised a 
painted likeness. '^During my residence in Corn- 
wall,” he goes on to say, I had a most intclligeni 
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and faithful dog for fifteen^ years. I had him 'when a 
, month old. His mother was a beautiful liver-coloured 
spaniel, rather lar^e; his father^ a black Newfound- 
land ; my dog took after him in colour and shape. Tn 
1813, a young and self-taught artist asked me to allow 
him to paint my likeness in oil colours, and I con- 
st i it cJ. His studio was in the next town, three miles 
• distant, and, as often as required, I went over. I* 
however, did not -take my dog with me. It was done 
in ^ kitcat ^ size, and he succeeded so well in the 
likeness and artistic work, that, when exhibited at 
the annual meeting of the Polytechnic Society at 
Falmouth, a medal was awai'ded for it ; and, as well, 
ilj was highly corn mended. ‘ The arfist was so grateful 
that he presented mo with the painting, and 1 still 
have it. When it was brought to my house, my old 
dog" was present with the family at the ^un'veiling'; 
nothing was said to liini nor invitation given him to 
notice it. We saw that his gaze was steadily fixed on 
it, and he soon became excited, and whined, and 
tried to lick and scratch it, and was so much taken 
up with it, that we — although so well knowing his 
intelligence — 'were all quite surprised; in fact, could 
scarcely believe th^ he should know it was my like- 
ness.’ We, however, had sufficient proof after it was 
hung up in our parlour. The room was rather low, 
and under the picture stood a chair; the door was 
^'left open without any thought about the dQg;|fe, 
however, soon found it out, when a low whining md 
Scratching was heard by the family, and on search 

0 
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being made, he was [found to be] in the chair trying 
to get at the picture. After this I put it up higher,, 
so as to prevent its being injure^ by him. This did 
not prevenf him from paying attention to it, for when- 
ever I was away from home, whether for a long or 
short time — sometimes for several days — he spent 
most of his time gazing on it, and as it appeared to 
give him comfort, the door was always left open for 
him. When I was long away he made a low whining, 
as if to draw attention to it. This lasted for years, in 
fact so long as he lived and was able to see it. I have 
never kept a dog since he died; I dare not, his loss so 
much affected me.^^ 

A similar anecdote is related of a painting by the 
elder Phillips. ^^Many years ago,” says the lady who 
narrates the tale, ''my husband had his portrait taken 
by T. Phillips, sen., R.A., and subsequently went to 
India, leaving the portrait in London to be finished 
and framed. When it was sent home, aboqt two years 
after it was taken, it was placed on the floor against 
the sofa, preparatory to being hung on the wall. We 
had then a very handsome, large, black-and-tan setter, 
which was a great pet in the house. As soon as the 
dog came into the room, he recognised his master, 
though he had not seen him for two years, and went 
up to the picture and licked the face. When this 
anecdote was told to IJhillips, he said it was the 
hjiheat compliment that had ever been paid to him.” * 
^®We have seen how a bull-dog, the least intelli- 
gent, pphaps, of all dogs, behaved in presence of a 
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portrait. We have now to consider the behaviour, 

under similar circumstances, of the British mastiff, a 

■ 

more intelligent animal than the bull-dog, though not 
regarded as standing by any means first among dogs 
in this respect. The particular mastiff in question is 
one to whom I had the pleasure of being introduced 
some five years since. Dr. Hugginses dog Kepler. lio 
is worthy of a brief biographical sketch. Ho was a 
son (that is, Kepler was) of the celebrated Turk, and 
was born about the year 1871. “He stands/^ wrote 
Mrs. Huggins of him, towards the close of 1876, a few 
months *before his lamented decease, “thirty inches 
high, and is lion colour on the body ; his face, the 
tips of his ears, and tho tip of his tail, are marked 
with black. In disposition he is usually exceedingly 
affectionate and gentle, though he can bo otherwise. 
Probably he thinks [though here I must confess that, 
strongly though Mrs. Huggins’s opinion would sup- 
port my cage, I cannot altogether agree with her] that 
the words of George Herliert may apply to dogs as 
well as to men, and so reasons that — 

He is a fool who cannot be angrj*’, 

But he is a wise dog who will not. 

He has a clear idea of his duty in life. As Mr. Carlyle 
would say, ' he has found his work to do,’ and consi- 

* Iff 

ders it to be — to borrow the expression of an old 
writer — ^to kepe his mastre and his maistirs hous.’ 
To this end he is continually on the watch, barldhg 
iji quite different ways as different comers approacli* 
’'Tie has a bark of welcome for those he loves ; of cour- 

o 2 ‘ 
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tesy for mere acquaintances; of inquiry for strangers; 
of warning against enemies/^ an approach here, one 
may say, to language. 

Kepler flrsb attracted scientific attention by a pecii- 
liavity which, most probably, must be regarded as a 
result of instinct, or as, at any rate, inherited, siuoa 
nothing in Kepler^s own life explains it as the result 
of any process of reasoning. When lio/^ that is 
Kepler, ^^was very young,^^ writes Mrs. Huggins, 
^^his master discovered on taking him for a walk one 
day, that he” (Kepler, ^not Dr. Huggins) ^Svas very 
much frightened at the siglit of a butcher’s Ihop, and 
some little time afterwards, when lie was out with a 
servant, the feeling again showed itself, but in a much 
faore marked ma.nner. On this occasion Kepler threw 
himself upon the ground near the butcher’s, exhibiting 
every appearance of terror, and as» no amouftt of 
coaxing could induce him to pass the shop, thfif servant 
was at last obliged to bring him home jagain. His 
master, upon this, wrote to Mr. NichoUs, hojp. whom 
he had purchased Kepler, asking if he could throw jany 
light upon this strange dislike. Mr. NichoUs replied 
that it had been strongly marked in Kepler’s father 
and grandfather, and was,, unusually strong in one of 
his brothers, so much so, indeed, that he would fly at 
a butcher, even when dressed in plain clothes. These 
facts being very strikii;ig. Dr. Huggins — Kqpler’s 
master — wrote details of them to Mr. Darwin, who 
was so much interested, considering the circum- 
stonces a clear instance of inherited antipathy, thah'N 
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ho sent an accouni of them to Nature. The hicls 
attracted much attention at tlje time, and various 
tl)eories were*piit forward to explain them. In con- 
nexion with this dislike to butcliers shown by Kepler 
and his relntiolis, it is interesting to nbtico that a 
aimilsr antipathy is noted by Jesse to dog-killer^ as 
mentioned both by Lord Ba^on . Sylva Sylvarum^j, 
and Sir Kcnelrn Digby (^Treatise on flic Nature of 
Bodies^), as having been comnioi> among dogs in 
their times. The passage from^ Sir Kenelm Dfgby^s 
Treatise runs thus : ^ We daily see that dogs will hdve. 
an aversion from glovers, that make their \varo of 
dogs^ skin ; tlioy will bark at and be churlish to them, 
and not endure to come near thorn, though they never 
saw them before.^ Dog-killing was an old custom iA 
August.^^ Perhaps, after all, » this intense aversion to 
butchers, dog-killers, and others who may fee supposed 
to bear about them some scent of blood, suggesting to 
the dog-mind the slaughter of his kindred, may be an 
effect of reasoning, not, as I have suggested above, 
of itstinct only. A dog may argue that the scent can 
only be explained in one way, and that the explana- 
tion is such as to suggest danger to himself — hinc 
illcT: laphrtjmce.” 

Kepler's (the mastiff's) claim to be looked upon as 
a reasoning dog may be regarded by some as being 
better based, perhaps, on what his master and mis- 
tress described as actual mathematical calculations. 
^^JKepler,'^ says the latter, " like his great namesake,. 
IS an excellent mathematician. Many distinguished 
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men have been delighted with his performances in this 
direction, Tlie mode .of procedure is this ; Ilis pastor 
tolls him to sit down, and shows him a piece of cake. 
He is then questioned, and barks his answers. Say 
he is asked what is the square root of 16 or of 9 ; he 
will hark three or four times, as the case may be. Oe 
such a sum as ^6 + 12—3 divided by 5,^ he will 
alwajs answer correctly: more prolonged calculations 
rather fatigue himt The piece of cake is, of course, 
ihe mded of such cleverness. It must not be supposed 
that in these performances any sign is consciously 
made by his questioner. None whatever. We explain 
the performance bj’ supposing that he reads in his 
master^s expression when ho has barked rightly^* 
certainly ho never takes his eyes from his master's 
face.*” A singular performance, and one showing that 
some dogs possess not only keen vision, but keener 
powers of perception than most men. It would, how- 
ever, be a mistake to regard»Kepler's performance as 
illustrating the possession of actual reasoning power 
by animals. For certainly the calculations he seemed 
to conduct were conducted in reality by his master. 

This intelligent animal showed excellent judgment' 
when a largo photograph of one of Landseer's dogs 
(that is, a photograph of a dog pictured by Landseer) 
was shown him. He showed his perception of the 
painter's skill by at once distinctly recognising" that 
the photograph represented a strange dog, ojE whom, 


A)y-the^way, he manifested decided jealousy. Kepl^ 
knew the |peamnj|^of many yroj^s. He recognised 



INTELLIGENCE IN ANIMALS. 


199 


cloarly wLon bis master was ill, and showed at such 
time real concern and sympathy. was exceedingly 

kind and unselfish to a little '^English terrier^ called 
‘ Tych© Brahe ^ ^ (I quote again from Mrs. Hugginses 

interesting little sketch ; only, as Kepler is dead, I 
change the tense in these few last sentences from the 
present to the past), “ who often tried him, to a 
very unamiable cat, who both formed part of the 
household in which he dwelt. Altogether, there was 
in Kepler’s every look, and motion, and utterance, a 
noble and intelligent individuality which endeared him 
to all who knew him. Much might be learnt from 
him in many ways ; and he wa9^ indeed worthy of a 
large share of an inclusive love — that love which 
loveth 

‘ All things both great and small.’ ” 

The question whether animals can count in any 
way, or discriminate, at any rate, between different 
numbers, is one about which different opinions have 
been expressed. We cannot consider that the question 
was answered (affirmatively) by Kepler^s achievements, 
though he seemed to do more than count. On the 
other hand, the common opinion that « bird, whoso 
nest, has been robbed of all the eggs but one, is as 
well content with that one as with the entire set, is 
not supported by evidence, and, indeed, seems to have 
been devised to comfort the coi^sciences of those who 

‘ Tycho Brahe (the dog, not the astronomer) was eiQiamoiily 
galled by Dr. Huggins, Tyko Barky. ^ * 


* 
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like to go bircls'-nesting, but might bo troubled with 
regret for the troubles of the paroiifc birds, were it not 
for this ingenious theory. Wc all remember the 
^ remonstrance of Tom Brown, when East proposed to 
take all four of the eggs in the nest robbed by Martin, 
No, no ! leave one, and then she w^on^t caro,^^ said* 
Tom. "“Wo boys,^' says the author, “had an idea 
that birds couldn^t count, and were quite content as 
long as you left one egg' I hope it is ^o.” However 
this may be with birds (and, on the whole, I incline to 
think even penguins, “boobies” though sailors call 
them,, have sdhie idea of the number of their eggs), 
the following story Sj^fems to show that dogs can count 
their young. “ To rny friend, Dr. Velasquez Level, a 
respectable physician of this city,” writes M. A. Ernst, 
of Caracas ; “ and for several years a resident of the 
island of Margarita, I am indebted for the following 
touching instance of the sagacity of a bitch. Her 
owner, for some reason or other, had destroyed all the 
female puppies in two successive litters. On her 
having brought forth a third ono, it was found that 
there wore but threip male puppies. The bitch, how- 
ever, was observed to leave her whelps occasionally, 
and to return some time after. Being followed, she 
was discovered sucklingHhree female puppies, which 
she had hidden Under some brushwood, undoubtedly 
with the intention of saving them from the master’s 
cruel hands.” This, perhaps, is the most striking of 
all the ccMSbs we have yet considered. „ It would seeni 
that when “^the female puppies of the first litter werp 
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destroyed, the mother either did not recoguiso the 
circumstance that all the male puppies were loft, or 
else regarded it as merely accidental; for otherwise 
she would probably have tried with the second litter 
the plan she actually tried with the third. When the 
female pupi)ies of the second litter were taken, she 
recognised the rule by which selection had been made. 
Thus she had up to this point reasoned well and with 
due caution, not -adopting a conclusion until the 
evidence in its favour had become very strong and 
convincing. She had also shown a power of counting ; 
for obvious though the result she obtamed may seem 
to ono of ourselves, capable of dealing readily with 
much larger numbers, yet if we conceive a mind so 
fnr inferior in matters of calculation to that of a 
savage (and such savages are known) who can scarco 
count up to five, and has to run through a process of 
calculation before he can say how many children he 
has, as the mind of such a savage is to that of 
skilful mathematician, we see that to such a mind the 
process gone through by tb^ animal in this case would 
be what a very profound calculatipn w^ould be to the 
mathematician . In other words, we here have evidence 
that the difference between the mind of an animal 
and the mind of man is buff one of degree, and that 
the animal is not more widely separdtod from man in 
tliis respect, than the4owest among men is from the 
highest. 
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EXAMPLES OF ANIMAL INTELLIGENCE. 

As the preceding article passed through Knowledge, 
many interesting letters were received. The following 
are selected from among these ; — 

It is a common delusion, founded upon imper''3ct 
information, that animals guided by ijistinct do not 
modify their proceedings by reason, but* persevere in 
a mechanical repetition of tho same acts. Probably 
no creature with a complex nervous system that was 
observed with sufficient attention, under a variety of 
conditions, would bo found so deficient in intelligence 
as this theory imagines. At any rate, it completely 
breaks down when applied to our common birds, and 
quite fails to explain the kind of facts to be narrated 
concerning the house martin. A cottage of many 
gables, situated on the slope of a wide heath, was for 
many years the favourite resort of this sociable bird, 
and in one season as many as thirteen nests ^wero 
established, Now, accordli^ to the instinct theory, 
they ought to have been all alike, but in eleven cases 
there were obvious diflFerencos, some slight in appear^ 
ance, but probably all-important for the stahility of 
the erection or^the comfort of its inhabitants; The 
simplest nest was quite open%t the top, sheltered by 
projecting eaves, and very roughly finished at the 
.,margin. Another V|iriety wasr built ^uite up to the 
woodwork, and had a side entrance left in the Tough. 
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Olliers liad similar side enirances, neatly fiiiisliod with 
a rounded border. On a north-western gable, quite 
on its top corner, repeated clforts had been ^ made to 
construct a nest which would brave the storm winds, 
and after several failures and raondings, a sort of but- 
tress was stuck on below, evidently a new idea. On 
the southern side, a favourite locality was under a 
projecting window, suflReiently high above the sill of a 
lower ivindow that no cat could reach it by a jump. 
In this situation the birds built twin nests— semi- 
attached houses, and they placed their doorways close 
to the wall on opposite sides, so that when looking at 
them, the left abode had its entrance on the extreme 
left, and the right one on the extreme right. If the 
entrances had been in any other positicni, thfe birds 
might have jostled in going .in and out. The walls of 
tho cottage being rough cast, offered a good founda- 
tion, but there is no tenacious clay near, and the 
martin architects were never quite successful with two 
of tho highest gables, possibly on that account. Mis- 
chievous sparrows occasionally stole a nest, but tho 
right birds were generally very comfortable, and 
reared their broods prosperously* It was, therefore, 
a mSftter of surprise that, after coming for many suc- 
cessive years, repairing old nests, and making new 
ones, they merely looked at thfe placso, and did nothing 
in the summer of IsSl. The weather was tinfavour- 
able, the birds arrived late, and prepared houses sopie 
way off, perhaps from their c^ering more sheltered 
situations. Towalrds the close of the martin beason. 
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tho custom of tlic old birds for many ybars was to give 
tlio young ones some building lossons^ and lines of 
foimdatignj several feet longer wciro usually attached to 
the cottage walls. Some of them served for the com- 
Tnencernent of nests in tho folio wijjg season, but most 
of them seemed merely school exercises. If those 
acts were all done under blind instinct, there is a kind 
of blindness much like seeing, hud it may be doubteS 
wliofhor the mud huts of the poor Irishmen exhibit 
much more intelligonco than the martin's hoTiios. 

Hknry J. ISlack;. 

It strikes mo that human beings might, perhaps, 
improve their intelligence'^ bjr trying to acquire a 
curious' habit possessed by some animals, especially 
tho dog. I allude to tho way they have of saving 
themselves up, so to speak, when not on duty, which 
nearly every one must have noticed, and which the 
fcdlowing instance will illustrate : — They hftve, at my 
father's house, a small black-and-tan terrier, Toby III., 
who has taken upon himself the duty of escorting all 
strangers to tho door'on their leaving the house. On 
the slightest sign of a departure^ Toby, although lying 
on the sofa snoring and apparently fast asleep, in- 
stantly starts up in a fearful slate of excitement, and 
with every appearance" of undying fury and hatred, 
fairly screams the visitor out. , In less than a quarter 
of a minute he is once more comfdHably asleep. It 
would be interesting tg know how dogs have. aoquirW 
(his enviable knack ^ disengagirijg their attention 
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when not required j perhaps it is partly because tiny 
are, unlike the literary gentleman/^ not '^exposed 
to much anxiety respecting family matters. 

Some time ago a friend brouglit us a small terrier, 
uTulcr the irnpre&sic^ that it was our Toby that had 
got lost. It was an amiable little creature, and, un- 
like Toby, willing to make friends with any one. On 
bfeing noticed it would look up, shake its head, and 
^ actually langhwith satisfaction. If laughter be a sign 
of intelligence — and it is an attribute generally sup- 
posed to be confined to the most intelligent of all 
^animals, man — our little friend must have been quite 
an ^'infant phonomenon.^^ This is the first instanco 
I know about of a dog laughing ; but my wife assures 
me they had a (fog which, although ^bold and 
courageous, would, on being left in the house alonci 
cry “real tears,'* just like a child. * 

J. II. 

ft 

The strategic shifts of Colonel Terkins' (Purtons' ?) 
dog, Bully, at Bangalore, remind mo of another 
story connected with Bangalore. The late Rev. 
William ^Campbell, who was formerly a missionary 
there, on visiting Dublin, to advocate the claims of the 
London Missionary Society, went with some friends 
to see the Zoological Gardens in that city. While 
jpralking through the gardens, their attention was 
drawn tdf a particular don by the excitement of a small 
ciipwd before it. On approaching the place, they 
found it was the den of the I^ian bear* Bruin was 
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in a bad humoar, and sat resolutely on his haunches, 
with his back to his visitors. Some tried £o coax him 
with bups, others to startle him with shouts, and a 
few tried to stir hiin*up with walking-sticks and 

umbrellas. All their efforts were in vain. At last it 

* 

occurred to Mr. Campbell to address the bear in the 
language he was accustomed to in his youth, so he 
shouted Cuddapah ! Cuddapah ! (Get up ! Gtet 
up !) To the surprise and amusement of the specta- ^ 
tors, Bruin immediately turned round with a delighted 

Cuddapah. 

While at the University, taking my medical course, 
the facts I relate took place. Among other appurte- 
nances to* the department of physiological chemistry 
was a dog with gastric fistula, which fistula was 
properly healed around a silver tube having an internal 
aijd external flange to keep it in place. The tube was 
stopped by a closely-fitted cork, except at^suoh times 
as we needed a supply of gastric juice. The fistula 
caused the animal no disturbance whatever. He was 
well and hearty, was^fed at and made his home at the 
medical department. 

During the summer vacation, however, when tie 
University was closed, he was transferred to the erfre 
of the surgeon, who took him to his house. During 
his frolics one day he jumped over a fence, striking 
it, and dislodged the cork in the 'tube. Ponto soon 
noticed that his food didn't seem to satisfy him, and 
thst all he drank ra» out of his stomach on tp the 



^ INTELLiaENCE IN ANIMALS. 


207 


ground. His master having gone away for several 
days — fishing — he must needs take care o£ himself, so 
immediately on eating or drinleing anything^ he ran 
to his bed in the carriage-house close by, turned on 
his back, and remained so for ap hour or more, or 
until he felt satisfied that it would do for him to get 
up. Coaxing, threatening, and kicking by the 
domestics about the house, or by those whoso attention 
was called to his- actions, were alike unavailing to 
drive him from his place or from his supine position. 
Finally, some one who knew for what purposes the 
dog was used, examined his fistula, and found the 
cork gone. This being restored, ho was soon per- 
suaded to go about as usual, and indicated by his 
actions that he understood that everything was all 
right. This incident can be vouched for by many 
reliable persons. Who will say that dogs — at least 
one dog — cannot reason ? 

P. L. Bardeen, M.D. 

At one time our family rejoiced in the possession of 
five cats. One a magnificent black animal, Assumed 
the air and dignity of chief amongst them, and was 
deferred to on all occasions by the other members of 
the feline community. One day I detected him in 
the commission of an outrageous attack on a juvenile 
member of the fraternity, and at once expressed my 
disapprobation in' a most vigorous manner, chasing 
the culprit about the room, under chairs and tables, 
tjU he suddenly disappeared. « 
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I listened a moment to catch any sound th.it might 
betray his whereabouts, and suddenly heard the latch 
of the kitchen-door fall. I rushed into the kitchen 
just in time to see Tom slide his forepaw between the 
door and the jamb, forcing tho door open and leaping 
out into the garden, thence on to the top of a high 
wall, from which ^^bad eminence he regarded ino 
with a placid and unctuous look of injured innoceuce. 

Ho had opened the door by jumping on to a small 
shelf near, from whence, by standing up on his hind 
legs, he could reach the latch and push it up witli his 
forepaw, thus releasing the door, which then swung 
partially open. The rest, to a cat of Sweep's " 
intelligence, was easy. I often afterwards watched 
him do it. He never succeeded (though he often tried) 
in opening the door from the outside, because there was 
nothing sufficiently near the latch on which ho could 
stand while he pressed the thumb-piece of the latch 
downwards, a proceeding the necessity for which he 
evidently thoroughly understood, as evidenced by the 
way in which his attempts to open the door on the 
outside*were made. He would leap up aud catch hold 
of the latch-guard with one paw, while wilh thfe other 
ho frantically struck (downwards) at the thumb-piece, 
qpntinuing his efforts till his strength for the moment 
Ailed him, and he dropped to the ground. 

He never asked any one to open the door for him. 
If he wanted to get out, he opened it and went out ; 
if he wanted to come in, he tried to open it, and con- 
tinued trying (tho idea of ultimate failure never 
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apparently, entering liis head) till the noise of his 
successive failures attracted^ notice and brought help. 

We had several times been annoyed by joints of 
meat having been gnawed, and often found on the 
floor of the cellar; of course the cat, about three- 
quarters grown, was rightly blamed as being the 
delinquent. The maid repeatedly denied having left 
'the collar door open, but was for some tiftie dis- 
believed, and I am sorry to s:iy blamed, until one 
night, going into the kitchen after the family had 
retired, 1 found pussy, naught abashed, busily pawing 
away at the thumb-piece of the latch. 1 left her for 
a short time, and on returning found the cellar door 
open, and pussy busy with the meat. On examination 
I found the door would immediately swing open on 
the lever of the latch being p^ressed. Next day I had 
a spring put to the latch, sftid, needless to say, pussy 
has not troubled since, though it is not, for the want 
of trying. She still lets herself into the kitchen from 
the garden — the outer door having a similar latch> 
climbing up the verandah until level with the latch, 
and pawing away industriously until the door Swings 
open, 

John Humphebt. 

Correspondents of Kiiowledtje, in treating of cats, 
do not seem to have remarked some acts of intelli- 
gence which may be observed daily in the streets of 
London. At the cry of the cat^s-meat man all the 
cats are in commotion, but all aiy not excited by the 

F 
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cry ol the same man. A dozen men may walk np ^ 
and down the same street l^ith the tempting^ morsels, 
crying ‘‘ moat, meat ! hut only at those houses which 
they aro accustomed to serve will the cats he rous^ 
by the call. No sooner does the proper man arrive 
in the street than every cat he is accustomed to serve 
rushes frantically to the dodr, or, if allowed, into the 
street, running mewing towards him, rubbing against ' 
his legs, or sometimes sitting in a begging attitude 
before him, but never, as far as I have observed, 
attempting to steal from the open basket. 

One day I noticed a cat whose man had either for- 
gotten her portion or had been unable to make her 
mistress hear, and so had passed on. The cat, how- 
ever, insisted on being attended to; she ran after 
him, mewing piteously, and when at last she made 
him understand, she ran back to the house before 
him, whore by*that time the mistreA was ready to take 
the delicacy so much prized by all London cats, how- 
ever well fed. I have often watched this act of 
discrimination in our own cat. Tom would sit quietly 
dozing whilst man after man went by with th|familar 
cry of ^^Meat, meat V* Ijjit presently he would jump up, 
rush to the window, and remain in a state of great 
%xcite.ment, and soon after a distant cry of ^^Meatl^^ 
might be heard, and we. knew that Tom had recognised 
his own man long before we had heard him. ^ the 
cry drew nearer, Tom^s excitement increased, and Jhe 
would almost fly to the door. A singular fact remains 
to be told. On Saturdays the man would leave tiivo 
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portions^ as he did not go his rounds on Suadays. 
Tlieso were often thrown irtto the area, to which Torn 
had access. He would always greedily devour tho ono 
portion, but never touch tho other, although they lay 
side by side. This cat would also open tho latch of 
the kitchen-door, as observed by several of your 
correspondents, and would also open the shutters in 
•the drawing-room (closed but not fastened), ih order 
to lookout of windo\v. I have, however, been told of 
a cat who would open not only a latch, but an ordinary 
drawing-room door, rather loose, by taking the round 
knob between her paw's and twisting it round and 
round till it opened. 

The fact of cats distinguishing between one meat 
man and another seems to»me to disprove the oft- 
repeated assertion that cats attach themselves only to 
places, and not to persons ; for here we see them able 
to pick out a certain man by his voice alone, even at a 
great distance. A. W. Buc!£land. 

During a recent passage over the North Sea, a flock 
of sea-^ulls followed the steamer for many miles. At 
last 1 noticed that one of them, a remarkably fine bird, 
had, by. some chance, got an angler’s line attached to 
its wing. The poor thing flew about the rigging, itat 
companions, meanwhile, uttering loud cries. After 
greaf cawing, the T:)ird flew quickly towards the ship 
dashed round one of tho ropes several times, and 
ultimately flew ofi*, leaving the line twisted round the 
rope* Giiio. B. Filaser. 

p 2 



212 


NATUBB STUDIES. 


OUR ANCESTORS. 

JIY OR ANT ALLKN. 

I.-TIIE STONE^ AGE MEN. 

Thkke avu fuw questions more immediately interesting 
to Englishmen than the question — who are our ances- 
tors ? From what elements and in what proportions 
are we compounded ? we consider ourselves as 

nil pure Teutons? or are we partly Celts as well? 
Furthermore^ may we even reckon among our imme- 
diate ancestiy some still earlier and less historical 
races than either of these ?* Such questions are full of 
practical importance to ourselves, and they are also of 
a BOit upon which modern investigations into language 
and the science of man have cast a strikingly now and 
unexpected light. 

Of course, in considering the origin of Englishmen, 
wc must look at the matter in no petty provincial 
spirit. We must include roughly in that general name 
AVeishmen, Scotchmen, and Irishmen as well; and if 
our friends in the north prefer to speak of Britain? rather 
than of England, I am sure I, for my part, will have 
no objection. There are many learned modern histo- 
rians, with Mr. FreemaS at^hoir head, who will tell us 
that Englishmen are almost pure-blooded^ Teutons, of 
the same original stock as the Germans, the Dutch, 
and the Danes and Norwegians* But i^^hen come 
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to inquire more fully into their meaning, it turns out 
that they are speaking only of jfche native inhabitants 
of England proper and ilio Scotch Lowlands, without 
taking into consideration at all tlie people of Wales, 
Ireland, and the Highlands, or the numerous de- 
scendants of immigrants from those districts into 
the south-eastern half of Groat Britain. Even in the 
restricted England itself, these same doughty Teutonic 
advoca?tes admit that there is a neaily pure Celtic (or 
pre-Celtic) population in Cornwall, in Cumberland, and 
in Westmoreland ; while the western half of the Low- 
lands, from Glasgow to the border, is also allowed to 
bo inhabited by a mainly Welsh race. Furthermore, 
it is pretty generally granted by our stoutest Teutonic 
champions themselves, that tho people of Dorset, 
Somerset, and Devon, of Lancashire, Cheshire, Shrop- 
shire, Herefordshire, and Worcestershire, are all 
largely mingled with Celtic blood. Thus, in the end, it 
appears that only the native inhabitants of the Lothians 
and the Eastern and Southern coast of England are 
claimed as pure Teutons, even by those who most 
loudly assert the essentially Teutonic origin of the 
English people. We may possibly find that this little 
Teutonic belt or border itself is not without a fair 
qarinkling of earlier blood. 

Perhaps the best way to clear up this question will 
be to glance briefly at the various races which have 
inhabited these islands, one after another, and then to 
inquire how far their descendants still exist in our 
midst, how large a proportion of our blood they have 
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contributed^ and whereabouts their reprepenta^ves 
aro now nricainly to be found. Of course, in such an 
inquiry we can only arrive at very approximate 
results, for in our present advanced stage of inter-, 
mixture, it is almost impossible for any man to say 
exactly what are the proportions of various races, even 
in liis own person. Each of us is descended from 

t 

two parents, four grand-parents, eight great-grand- 
parents, and so forth ; so that, unless we could hunt 
up our pedigrees in §very direction for ten genera- 
tions, involving a knowlege of no less than 1,024 
different persons at the t(3nih stage backward, we 
could not even say how far we ourselves were 
descended from Irish, Scotch, Welsh, or English 
ancestors respectively. As a matter of fact, every one 
of us is now, probably, a very mixed product indeed 
of Teutonic, Celtic, and still earlier elements, which 
we cannot practically unravel; and, perhaps, all we 
can really do is to point out that here one kind of 
blood is predominant, there another, and yonder again 
a third. 

The men of the very earliest race that ever lived in 
England are probably not in any sense our ancestors. 
They were those black-fellows of the palaeolithic or 
older stone age, whose flint implements and other 
remains we find buried in the loose earth of the river- 
drift or under the concreted floors of il^ves, and who 
dwelt in Brita^ while it was yet a part of the main- 
1and> with a cotd climate like tha| of modern Siberia. 
These people seem to have lived before and between 
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the recurrent cold cycles of the great glacial period ; 
and they were probably all swept away by the last of 
those long chilly spells, when almost the whole of 
England was covered by vast sheets of glaciers, like 
Greenland in our own time. Since their days, Britain 
has been submerged beneath several hundred feet of 
sea, raised again, joined to the continent, and once more 
finally separated from it by the English Channel and 
the Straits ofr Dover. Meanwhile, our own original an- 
cestors — the people from whom by long modification we 
ourselves are at last descended — ^wero probably living 
away in the warmer south, and there developing the 
higher physical and intellectual powers by which they 
were ultimately enabled to overrun the whole northern 
part of the old world. Accordingly, interesting as these 
older stone-age savages undoubtedly are — low-browed, 
fierce-jawed, crouching creatures, inferior even to the 
existing Australians or Andaman Islanders — they have 
no proper place in a pedigree of the modem English 
people. They were the aboriginal inhabitants of 
Britain; but their blood is probably quite unrepre- 
sented among the Englishmen of the present day. 

Long after these black-fellows, however, and long 
after, the glaciers of the ice age Ijad cleared off the 
face of the country, a second race occupied Britain, 
some of whose descendants almost undoubtedly e^st 
in our nui^ at the present day. These were the 
neolithic, br^later stone-age, men, who have been 
identified, with, giipat probability, al a branch of the 
same isolated Basque or Euskarian race *which now 
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lives among the valleys of the Western Pyrenees and 
the Asturias mountains. They seem to have crossed 
over into Britain while still it was connected with the 
Continent by a broad isthmus^ or, perhaps, even by a 
long stretch of land occupying the entire beds of the 
Channel and the German Ocean. Our knowledge of 
them is mainly derived from their tombs or barrows 
— great heaps of earth which they piled up above the 
bodies of their dead chieftains. From these have been 
taken thei!* skeletons, their weapons, their domestic 
utensils, and thefr ornaments, all the latter objects 
having been buried with the corpse, for the use of the 
ghost in the other world. From an examination of 
these remains, we are able largely to reconstruct the 
life of the Eiiskarian people — the earliest inhabitants 
of Britain whose blood is still largely represented in 
the existing population. 

In stature, the neolithic men were short and thick- 
set, not often exceeding five feet four inches. In com- 
plexion, they were probably white, but sw*arthy, like 
the darkest Italians and Spaniards, or even the Moors, 
Their skulls were very long and narrow; and they 
form the best distinguishing mark of the race, as well 
as the best test o^ its survival at the present day. 
The neoliths were unacquainted with the use of metal, 
but they employed weapons and implements of stone, 
not rudely chipped, like those of the oldi^r stone age, 
but carefully ground and polished. Tlfey made pot- 
tery, top, and wot^e cloth; they domesticated pigs and 
cattle ; and they cultivated coarse cereals iti the littlp 
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plots which they cleared out of the forest with their 
atone hatchets or tomahawks.^ In general culture, 
they were about at the same level as the more advanced 
Polynesian tribes, when they first came into contact 
with European civilisation. The baiTows which they 
raised over their dead chieftains were long and rather 
narrow, not round, like those of the later Celtic con- 
querors. They appear to have lived for the most 
part in little stockaded villages, each occupying a 
small clearing in the river valleys, and ruled over by a 
single chief : and the barrows usually cap the summit 
of the boundary hills which overlook the little dales. 
Inside them are long chambered galleries of large, 
rough-hewn stones ; and when these primitive erec- 
tions are laid bare By the decay or removal of the 
barrow, they form the so-called “ Druidical monu- 
ments^^ of old-fashioned antiquaries, a few of which 
are Celtic, but the greater part Euskarian. 

At some future period I hope to lay before the 
readers of Knowledge a fuller account of these neo- 
lithic people and their existing remains. At present, 
the points to which I wish to call attention are : 
firstly, the fact of their existence in early days in 
Britain; and, secondly, the fact that many of their 
descendants still remain among us to the present day. 
Nor do 1 propose in this paper to estimate the numeri- 
cal strength of the Euskarian element in the popula- 
tion of the British islands as it now stands. It will be 
best to consider that part of the question at a later 
point in this series, when we have seen what were 
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tlio subsequent races which overcame, and in part 
displaced, the aboriginal Biiskarian folk. For the 
moment, it will suffice to point out that before the 
arrival of the Colts and other Aryan tribes in Britain, 
these Euskarians spread over the whole of our islands, 
and were apparently the only people then inhabiting 
them. At least, the monuments of this date — perhaps 
from 5,000 to 20,000 years old — seem to be similar in 
typo wherever they occur in Britain, and to contain 
the remains of an essentially^' identical race. I shall also 
add here, by anticipation, what I hope to show more 
in detail hereafter, that their descendants exist almost 
unmixed at the present day as the so-called Black 
Celts in certain parts of Western Ireland and Scot- 
land, and in a few places in South Wales ; while their 
blood may still be traced in a more mixed condition 
in Yorkshire, Lincolnshire, East Anglia, the Scotch 
Highlands, and many other districts of England and 
Scotland. How they have managed to survive and to 
outlive the various later Celtic and Teutonic conquests, 
we shall have to inquire when we come to consider 
the origin and progress of those subsequent waves of 
population. 

II.— THE CELTS. 

While the dark - haired and dark - skinned little 
Euskarians were living unmolested in the western 
coasts and islands of Europe — hewing patches out of 
the forest with their stone hatchets, building great 
barrows over their dead chieftains, and fighting among 
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themselves from valley to valley, like the North 
American Indians of later di^ys — a fairer and taller 
race was growing up unnoticed away to the east, 
among the great central table-lands of the Asiatic 
platenu. This fair-skinned, yellow-haired, and blue- 
eyed folk is known to us by the somewhat fanciful 
name of Aryans; and from it the chief conquering 
peoples of the whole Eastern hemisphere are derived. 
The Aryans spoke a language whose nature we can 
infer from the numerous modern dialects derived from 
it; and this language enables us in part to form some 
conception of the state of culturo attained by tho 
people who used it. In their eaidit^st known condition, 
while they still all lived together among the high plains 
of Asia, they were hardly, if at all, superior in the 
arts of life to* the Euskarians of Britain, They wero 
ignorant of the use of metals, and armed only with 
weapons of polished stone. They fed their flocks like 
the semi-nomad tribes which still inhabit the same 
region, and they tilled a little grain of some coarse 
cereal kind. Altogether, if we regard them with 
calmly impartial eyes, and not with the excessive 
filial piety of some German thinkers, we shall probably 
be forced to admit that the primitive Aryans were, on 
tho whole, about as good and as bad as most other 
barbaric peoples at the same period of the world^s 
history. Stronger than tho neighbouring nations 
they certainly showed themselves to be, but wiser or 
better there is no sufficient reason to suppose that tliey 
•were. 



220 


NATURE STUDIES. 


From their original Central Asian home, these 
warlike Aryans began to disperse themselves as 
fighting colonists on every side, probably some five 
or six thousand years since. One great branch, now 
speaking the Celtic variety of the common language, 
moved westward across the face of Central Europe ; 
and its members spread themselves, long before the 
beginning of written history, over all the western 
coasts of the continent as a conquering and superior 
race. Though at first they were only armed, like the 
Euskarians amongst whom they came, with stone 
hatchets and flint-tipped arrows, yet, as they were 
tall, big-limbed, powerful men, while the Euskarians 
were comparatively short, squat, defenceless folk, they 
seem easily to have overrun almost the whole of what 
is now France, Spain, and the Low Countries, and 
to have established themselves, at least as a rough 
aristocracy of cliieftains, among the conquered and 
servile Euskarian population. But in some places the 
Euskarians, and their kinsfolk the Ligurians and 
Aquitaniaiis, appear to have maintained their inde- 
pendence; while in others, though the Celts were 
masters, the dark-skinned aboriginal people yet sur- 
vived- in vast numbers. It was only in the most 
thoroughly conquered parts of the continent that the 
pure-blooded Celts themselves formed the principal 
mass of the population. The independent dark tribes 
of the extreme west retained their native language, 
which lives on to our own time as the Basque tongue ; 
but the vanquished and enslaved Euskarians of the 
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central French and Spanish regions learned to speak 
the dialect of their Celtic lords, as they afterwards 
learned to speak that of their Roman conquerors. 

As yet the Celts had not attempted to attack Britain, 
which had long since been isolated from the continent, 
and could now only bo invaded by a fleet of boats 
crossing the silver streak of. sea. Before they took 
that last step in the conquest of Western Europe, 
they had learned the use of bronze, from Avhieh they 
manufactured beautiful axes, spears, and shields, 
besides producing many tools for more peaceable 
purposes. The employment of bronze enabled the 
Celts to make such improvements in ship-building 
that they could cross the Channel to Britain, which 
they found inhabited only by the small dark Euskarians, 
who were now at a still greater disadvantage, seeing 
that they were only armed with stone tomahawks, 
while their big assailants were armed with weapons 
of precision, in the shape of bronze battle-axes, 
lances, and spears. The consequence was that the 
Celts soon overran nearly the whole island, and quickly 
subdued the better part of it to their own dominion. 
In the south-eastern plains, near the continent, they 
apparently settled in great numbers, so that when the 
Romans came they found that part of Britain mainly 
inhabited by a tall, fair-haired, light-skinned Aryan 
Celtic race. But in the west, the Celts only settled 
in comparatively small numbers, as lords of the soil, 
holding in subjection a large servile population of dark 
'{luskarians ; while in South Wales, and apparently in 
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parts of the Scotch Highlands, tho dark people 
romained wholly independent, as tho inhabitants of 
those regions long afterwards did at the time of the 
English settlement. The South Welsh tribe of 
Euskarians were known as Silures, and they preserved 
their nationality intact down to the period of the 
Korn an Conquest. 

Now, what sort of people were tho pnre-blooded 
Celts who first came to Britain ? No doubt it may bo 
a shock to many readers to be told so, but they were 
undoubtedly a light-skinned, fair-haired, blue-eyed, 
and round-headed race — ^in fact, typical Aryans of the 
same sort as the modern Gormans, and possessed of 
exactly those peculiarities which we ordinarily speak 
of as Anglo-Saxon. About this there can be no 
manner of mistake. Their barrows, known both by 
their shape and by their bronze implements, contain 
round skulls, quite different from the long skulls of 
tho Euskarians; and the universal testimony of the 
Koman writers, whoso knowledge of the Celts was 
obtained while they still lived in comparative purity 
in Gaul and south-eastern Britain, makes it quite 
certain that they had light hair, white skin, and blue 
eyes. How, then, comes it that most of us think of 
the Celtic type as essentially dark and black-haired ? 
Tho reason is simply this- When the Celts conquered 
Britain, they left large numbers of Euskarians alive, 
in the northern and western part of the island, at 
least; and it is the mixed Celtic and Euskarian 
descendants of these people who now |orm th^ 
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so-called Celts of the Highlands, Lancashire, North 
Wales, find Cornwall. Moreover, it is certain that 
the Euskarians of the conquered districts soon learned 
to speak Celtic alone, just as the Irish are now fast 
learning to speak English alone; and so after a shoit 
time they became as indistinguishable from the true 
Celts, as Normans and Danes in England have become 
indistinguishable from the rest of the community. 
Even the Silures, who maintained their position as an 
independent Euskarian tribe in South Wales, seem to 
have acquired the use of the Celtic Welsh tongue 
before the date of the Roman invasion. When con- 
trasted with the Teutonic English, all these Celtic- 
speaking peoples came naturally at a later period to 
be regarded as Celts. 

Thus, at the date when Britain first became known 
to the civilised southern world by the Mediterranean, 
and before any Englishmen had yet settled in the 
land, its ethnical arrangement was something of this 
sort : Along the southern and eastern plains, from 
Hampshire, by Sussex and Kent to East Anglia, 
Lincolnshire, and the vale of Yorkshire, there lived a 
light Aryan Celtic race, with more or less of subject 
or eni^Javod Euskarians — doubtless, a good deal inter- 
mixed, as negroes, mulattoes, quadroons, and whites, 
still are in the Southern States and the West Indies, 
though the light Celtic aristocracy probably kept up 
the purity of its own blood in the female line, as also 
happens in the analogous modern case. Further west 
ajid further north, among the hills of the Devonian 
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peninsula, tLo West Riding, Cumberland, and tbe 
Highlands, tlie number of pure Celts was comparatively 
smaller, while the number of dark Euskariaus was 
comparatively greater. And in Wales itself, the 
Siliires remained as unmixed Euskarians, without a 
single drop of Aryan Celtic blood; while another 
small Euskarian principality seems also to have held 
out in the Athol district of Scotland. It is this com- 
pound mass of .pure Celts, mixed Celt-Euskarians, 
and pure Euskarians, all speaking various Celtic 
dialects, that wo ordinarily describe as Celtic, in 
contradistinction to the Teutonic English, who came 
to the country at a later date. As to Ireland, the 
primitive Celtic immigration there was very slight ; 
and the mass of the population, though it acquired the 
Gaelic dialect of Celtic as its language, remained 
almost entirely Euskarian in blood up to the .date of 
the t)anish invasions, as it still remains in all except 
the northern and eastern coast. How far these 
arrangements of the various race-elements were upset 

by the English (or Anglo-Saxon) settlement, wo shall 
« 

have to inquire in our next paper. 


III.— THE TEUTONS. 

It does not seem likely that the Roman occupation 
left much ^permanent mark upon the ethnology of 
Britain. So far as we can judge, the Romans held 
the soil very much as we ourselves hold India — ^by a 
purely military tenure. A little sprinkling of Italian 
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blood may perhaps have been indirectly introduced 
by the legionaries^ though comparatively few even of 
these were really Roman. Most of them were Gauls, 
Spaniards, Germans, and Low Dutch peoples; and 
their influence could only have been felt, ethnographi- 
cally speaking, in the immediate neighbourhood of 
the military stations, where a few half-breeds may 
have mingled scantily here and there with the native 
population. A mote important result of the conquest, 
however, would doubtless be found in the general 
amalgamation of the older Celtic and Euskarian ele- 
ments under stress of the new overlords. There is 
reason to believe that the greater number of Britons 
sank into the position of serfs, either employed on the 
great oorn^farms into which the land was parcelled 
out, or in the mines of Cornwall, Sussex, and the 
Forest of Dean. This grinding and levelling system 
of slavery must have pressed pretty equally upon 
Celts and ^^uskarians, light-haired Belgm and dark 
Silurians, the former conquerors and tlio former 
slaves. Confused together in such a common serf- 
dom, the two types seem to have coalesced, so that 
the lighter and numerically weaker Aryan Celts 
became practically almost merged into the darker and 
more numerous Euskarians. At least we know that 
ever since the Roman days, and down to modern 
times, the so-called Celts of Wales, Cornwall, and the 
Highlands are, for the most part, dark-liaired and 
dark-skinned people of a more or less distinctly 
Euskarian physique, intermixed with comparatively 
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few individuals of the true light Aryan type; and, as 
the were distinct in the days of Caesar and 

Tacitus, the coalescence probably took place during 
the period of the Roman occupation. 

xVfter the Romans were gone, however, a second 
flood of Aryan immigration began to spread over the 
land. The new comers were the English and Saxons, 
two Teutonic tribes of Low Dutch pirates, who then 
inhabited Slcswick and the coasts of Hanover and 
Friesland, There is no doubt that the original 
English were a light-haired, light- skinned, blue-eyed 
people of the ordinary Aryan sort. They came over 
in small clans or families, and settled first on the east 
and south coasts, frorn^the Frith of Forth jfco South- 
ampton Water, making their way, in n?bst cases, 
into the interior, as was natural for pirates, by means 
^ of the inlets or estuaries. Whether the Teutons 
utterly exterminated the native Britons or not is a 
question that has been much debated from the histo- 
rical point of view; and t^« weight of mere historical 
authority is certainly on the side of extirpation. Mr. 
Freeman and Canon Stubbs are both in favour of the 
belief that the early English conquerors killed off all 
the Britons— that is to say, in terms of our present 
jj. discussion, the mixed Celtic and Euskarian inhabitants 
*‘^of the Romanised province — ^while Mr. J. R. Green, 
the very latest writer on the subject, is of opinion 
that the Britons were simply driven off in the struggle, 
not to any appreciable extent absorbed or en- 
slaved by the cfemquerors. From the anthropological 
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point of view, however, such a belief is absolutely 
untenable. The existing English people is cri^tninly 
not a pure Teutonic race, nor anything like one. 
It is a -mixture, partly Teutonic, partly Celt-Eus- 
karian ; and to this fixed ethnological fact the 
history must somehow or other bo accommodated. 
Every competent anthropologist, from the days of 
• Phillips and Thuriiam to the days of Professors 
Huxley and Eolleston, has consistently maintained 
that thesis. It is impossible to twist the evidence of 
plain modern facta to suit the supposed history, but 
it is very easy to reconstruct the history so as to 
accord with the existing facts. 

The earliest English settlements were undoubtedly 
made along the coasts of Kent, Sussex, East Anglia, 
and Yorkshire. In Sussex, it seems as though the Saxon 
invaders did really drive away almost all the Welsh'* 
into the forest of the Weald, where their descendants 
may still, perhaps, bo found; but elsewhere the 
Britons appear to have be^ partially subdued and 
enslaved. In Kent, where a body of Jutes landed, 
the dark type is still quite common ; wdiilc in old 

interments of the heathen age, Jute and Briton are 

. . 

still recognised side by side, the anatomical peculiari* 
ties of their skulls being distinctly recognisable to a 
technical eye. In the plain of Yorkshire, Professor 
Phillips long ago pointed out that two very different 
types of physique still prevail, the one tall and light, 
of English or Danish origin ; the other short, squat, 
dark, and black-eyed, of British or Eus%arian origin, 

Q 2 
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Similar dark people are also common among the sup- 
posed J)uro English of Linco/ns&ire and East Anglia; 
while they are not infrequent in the oldest settled 
parts of Wessex, about Hampshire, Wiltshire, and the 
Isle of Wight. In fact, there is good ethnological 
reason for believing that, even in this most English 
part of England, the first Teutons did not wholly 
drive away the Britons, but conquered and enslaved " 
some of them. This belief is fully countenanced 
by the few historians who have handed down to us 
some meagre traditional account of the English set- 
tlement; for both the Welsh monk, Gildas, who 
wrote a hundred years after the landing of the English 
in Kent, and the English monk, Baula, who wrote 
nearly a century later, inform us that some of the 
Britons gave themselves up as slaves to their con- 
querors. No doubt such slaves would be quickly 
Teutonised in creed, and Anglicised in speech; but 
from the ethnological point of view a Euskarian is a 
Euskarian still, whatever religion ho may happen to 
profess, or whatever language he may happen to speak. 
His tongue or faith would produce no immediate 
change in the colour of his skin and eyes. To this 
&ay, indeed, the darker people in the east of England 
are mainly to be found among the peasantry. 

The midland districts of England were slowly con- 
quered by the English, setting out from their earliest 
oelonies on the coast; and as they moved inward, they 
appear to have spared more and more of the native 
Britons at eadh advance, and even to have substituted 
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political Bubjugatioti for personal slavery. For oxamplo, 
it seems likely that tlic West Saxons lanilucl iu South- 
ampton Water about fifty years after the Jntish con- 
quest of Kent. 'I'licy settled in Hampshire after some 
ycars^ hard fighting, but more than half a century 
elapsed before they conquered Old Sarum and occupied 
Wiltshire. Still more slowly did they proceed across 
Dorset and Somerset, reaching Ihitli after nearly a 
century, Bradford after a cerdury and a hal{, and 
Taunton after two centuries. In these two counties 
the proportion of Celt-Euskarian blood is very strong ; 
in Devon, which was only finally annexed more than 
three hundred years after the first landing, the Teutonic 
element even now represents a mere fraction. As to 
Oormvall, tliat of course retained even its Celtic 
speech till the last century, some parts of Devon 
did till the reign of Queen Elizabeth. Indeed, Alfred 
the Great in his will dfescribos all the people of Wilts, 
Somerset, Dorset, and Devon, as Welsh-kind. This 
one example will show the comparatively small amount 
of Teutonic blood that the English invasion actually 
brought into the country. It was just the same else- 
where. In the Severn valley, for instance, Welsh and 
English coalesced very early, and the people of 
Gloucestershire, Worcestershire, Shropshire, and 
Cheshire, belong very largely to the dark type, while 
those of Herefordshire and Monmouthshire are pur^y 
Welsh by blood. So in the north, a great Welsh 
kingdom of Strathclyde long held out betj^veen Glasgow 
and the Mersey, and when at last it was conquered 
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1)y tlu 3 English of North unibriaj its people still re- 
mained upon the soil /is subject inhabitants. To this 
day, the dark typo is common in Lancashire, Ayrshire, 
and the hill districts of the West Riding, though in 
Ciimhorland r and Westmoreland there is a large later 
infusion of light Scandinavian blood, sLbout which 
more hereafter. 

Thus, the English occupation was really, to a great 
extent, rather a mere Teiitonisatiou of Britain than 
an extermination of the original Britons. The light 
Aryan stock, no doubt, received a large accession of 
strength ,• but the dark Eiiskarian stock was not by 
any means annihilated or driven away. In Sussex, 
Essex, and the Lothians, the English seem to have 
settled very thickly, and to have spared very few of 
the native liritons, though we must remember that 
these parts were probably inhabited for the most part 
by fairly pure Celts (not Euskarians), whoso descen- 
dants we cannot now discriminate from those of the 
equally Aryan Teutons. In Yorkshire, Lincolnshire, 
East Anglia, Kent, and Hampshire, the conquerors 
apparently enslaved a considerable number of the 
dark serfs whom they found upon the soil 3 and their 
type is still preserved amongst the peasantry of those 
districts. As we move westward and inland, how- 
ever, we find fewer and fewer pure English, mixed 
with a larger and larger proportion of dark natives. 
In the eastern midlands, the light type is commonest. 
In the western midlands and the Severn valley, the 
dark type distinctly predominates. In Devoushipe, 
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Ilerofordshirc, Lancashire, and Ayrshire, a few English 
overlords seem, after a long struggle, to have settled 
at last among a very largo subject population. And 
finally, into Cornwall, Wales, and the Highlands, the 
English never penetrated at all, except as purely 
political conquerors. But we must leave over for 
another paper the settlements of the Scandinavians in 
Scotland, the Lake district,*and Ireland, as well as the 
existing distribution of the ethnical elements in the 
British Islands of our own day. 

IV.-THE FINAL MIXTURE. 

AFTEBthe English settlement in south-eastern Britain^ 
two other ethnical elements of loss importance were 
added at different times to the population of our 
islands. Both were originally Scandinavian (and 
therefore^Aryan) by descent, but more or less mixed 
with other strains from elsewhere. The first was that 
of the heathen Scandinavians from the North. In the 
eighth and ninth centuries, large bodies of Danes and 
Northmen began to settle all round the coasts of 
Britain. In Ireland they occupied all the large river 
mouths and havens, such as Dublin, Wexford, Water, 
ford, and Cork, where they formed a set of Scandi- 
navian colonies which gradually coalesced with the 
natfVe Celt-Euskarian population. In Scotland they 
seized upon CaithnesI, Sutherland, and Boss, on the 
mainland, together with Orkney, Shetland, and the 
whole of the Western Isle*=i, from Lewis to Arran. In 
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Wales they founded a few minor settlements around 
the south-west coasts .near Milford Haven. Finally, 
Jn Hugland itself, they occupied all Northumbria 
(including our Yorkshire), aU Lincolnshire, Norfolk 
and Suffolk, and the greater part of the midlands. 
Important Danish “hosts” had their centres at 
Derby, Leicester, Nottin^am, Huntingdon, North-,, 
ampton, and Bedford. Norwegians also settled in the 
Lake District, till then peopled exclusively by the 
Strathclyde Welsh. How large an element in the 
population these Scandinavian invaders forme(^ it 
would, perhaps, be difficult to estimate; but they 
^ust certainly have made a great accession to the 
number of light and fair-haired Aryan colonists. At 
the same time, since they came as mere pirates, they 
did not bring their women with them ; and they 
therefore intermarried with the people of each district 
where they settled. Nor did they at all exterminate 
the earlier inhabitants. In Ireland their blood was 
thus almost lost in the prevalent Celt-Euskarian type ; 
in the Lake district and the Scotch Highlands it has 
hardly had much more permanent influence ; but in 
Eastern England, where the Scandinavians intermixed 
with the purest Aryan stock left in Britain, they must 
have afforded a veiy considerable reinforcement to the 
light type, and their fair hair has certainly left its 
mark upon a large part of the population. 

The second Scandinaviijp ad&iixtare came later and 
more indirectly with the Normans from Normandy, 
under William the Conqueror. These Normans were 



OVR ANCESTOm 


233 


originally Danes like those who colonised eastern 
England ; but they had intermarried with the native 
women of Neustria (northorii PVance), where they 
settled ; and the Nenstrians were, of course, Celtic 
Gauls, largely intermixed with Jiuskarian elements. 
Moreover, the Conquest brought over, not these half- 
breed Normans alone, but many pure Celt-Eiiskarian 
Gauls or Frenchmen from the neighbouring provinces 
as well, together with a considerable sprinkling of 
pure Celt-Euskarian Bretons from Brittany — a very 
dark stock, like the Black Celts of Ireland and 
Scotland. Accordingly, so far as numerical prepon- 
derance of the dark and light race goes, the Norman 
Conquest left things in Britain pretty much where they 
were before. 

Thus, then, to sum up the general result of this 
brief inquiry, we may say that the ethnical composition 
of modern Britain is somewhat after the following 
fashion. First, there is a substratum or oldest stage 
of dark, non-Aryan people, whom we call Euskarians 
for convenience, and who are the descendants of the 
very earliest aboriginal inhabitants in recent times, 
the neolithic folk. These Euskarians are now nowhere 
to be found in very great purity, for they have married 
in with the later Aryan invaders till both are at present 
well-nigh indistinguishable. But they are still found 
in a fairly un mixed form ^mong the Black Celts of 
Ireland and Scotland, where one or two little com- 
munities yet remain almost unaltered in the wilds of 
^onnaught or the highlands of the central Scotch 
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hills. They fire also more sparsely recognisable in 
many parts of England itself, especially in the York- 
shire plain, in Lincolnshire, and along the Severn 
valley. And they are -fairly frequent in wild Wales. 
All over the country, too, persons or families of this 
dark early type occur here and there sporadically. 
Indeed, it is probable lliat some relies of Euskarian 
blood survive everywhere in Britain, and that every * 
one of us is more or less remotely descended on one 
side or the other from neolithic ancestors. Dark 
children of true Euskarian type arc liable to bo bom 
from time to time in almost all families. It may be 
well to add also, in a science which is so personal to 
most of us as ethnology, that there is absolutely no 
sufficient proof that any one type or race in Britain is 
mentally or morally superior to any other. We must 
not fall into the easy habit of supposing that an earlier 
race is necessarily either a bettor or a worse one : the 
facts do not go to prove either supposition. 

Secondly, there is a superstratum or later stage of 
light Aryan people, who haf e broken over the islands 
in three distinct waves — Celtic, English, and Scandi- 
navian — and have everywhere mixed more or less^with 
one another, and with the old Euskarian race, Ireland 
is, perhaps, mainly peopled by Euskarians, intermixed, 
in most parts, with Celts (but least so in Connemara 
and Kerry), while round it^ east coast there is much 
Scandinavian blood; an^ in Ulster there are many 
Scots, who are really Strathclyde Oelt-Buskarians from 
the western lowlands. So-called English settlers, many 
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of them Welsh or Lancastrian, and others Norman, 
are scattered throughout the Pale. But, as a whole, 
Ireland is probably more Euskarian and less Aiyan 
than any other part of Britain. In Scotland, the 
north and the Isles are Celt-Euskarian, with a large 
Scandinavian admixture; the Central Highlands are 
Euskarian with a very small Cdtic element intermixed ; 
the Eastern Lowlands are mainly English ; and the 
AVostern Lowlands are peopled by Strathclyde Welsh- 
men — that is to say, Celt-Euskarians, probably with a 
larger dash of Aryan Celtic and English blood than 
elsewhere. Wales is Euskarian at bottom, slightly 
Celticised, and with a little English and Norse blood, 
England itself is mainly English (or Low Dutch) in 
the south-east; English and Danish, with a littlo 
Cclt-Euskarian admixture, in the Eastern Counties, 
the North, and the Midlands; English and Celt- 
Euskarian in the W est country, and the Severn V alloy ; 
and Norse and Celt-Euskarian in Lancashire and the 
Lake District. Cornwall alone remains almost wholly 
Euskarian in type. All these statements, however, 
must he accepted merely in the rough, and they apply 
especially to the agricultufal classes and the mass of 
the people. At the present day, the upper classes 
have 'intermarried all over the three kingdoms ; the 
mercantile classes have moved about till Mac^s and 
0^8 are as common in London as in Perthshire and 
Mayo; and even the artisans have poured into every 
great manufacturing town from all parts of** the 
country. Ever since the beginning of the modern 
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industrial movement, there has been a steady south- 
ward and eastward return-wavo of Celt-Euskarian 
emigrants towards the more organised regions. Irish- 
men liave poured iuto London, Liverpool, Glasgow, 
and South Wales; Highlanders into Glasgow, Edin- 
burgh, and Paisley ; Welshmen into London, Bir- 
mingham, Liverpool, and Manchester. At the present 
day, as Professor Huxley remarks, the dark typo 
seems once more to be numerically superseding the 
light one. 

Almost all of us arc English in language, but most 
of us are only very partially English in blood. ^J^o 
put the same matter another way, our oldest element 
is the dark one, now scattered np and down through 
the population, and only gathered very sparingly into 
a little nucleus hero or there in Ireland and Scotland. 
This clement was Celtic isod, but not exterminated, by 
the Aryan Celts, and became with them the Celt- 
Euskarian -Ancient Britons of our history-books. 
Then the Celt-Euskarian was conquered by the 
Teutonic English, and Anglicised into the English of 
pre-Norman times. Next, those mixed English were 
conquered by Danes, wh|p they shortly absorbed. 
Dane and English were afterwards conquered by 
Normans, whom once more they absorbed. Dane and 
Irish in Ireland were next conquered and Anglicised 
by Norman-English, and the country further settled 
at various times by English and Scotch. Lastly, all 
these elements have coalesced with Welsh, Highland 
Sccrtich, and Scandinavians of the Isles, to form ona 
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heterogeneous British nation, so inextricably int(;v- 
mixed that its ethnology can now only be re-con- 
structed in the rough. But afl through, each earlier 
element has everywhere persisted in the resulting 
mixture, and it is probable that the numerical pro- 
portion of all the older elements, especially the 
Euskarian, is far greater tlian people generally at all 
imagine. 


TUB BEETLB\S VIEW OF LTFE. 

BY QUANT ALLEN. 

Here on a yellow crocus, buried deep in the beautiful 
golden cup, I have found a little bronze-mailed beetle, 
stealing the pollen as hard as he can eat it, and 
hugely enjoying his plentiful morning feast. I have 
picked him carefully out with a little bit of stick, and 
I have got him hero now crawling about suspiciously 
upon my hand, and trying to find out what is the best 
way down from that nnpmsantly warm and danger- 
ously.Tnobile valley — the hollow of my palm, I often 
wish I could discover how the world looks to that 
small creature here ; and, perhaps, the question Is not 
quite BO unanswerable as it appears at first sight. 
When one remembers that brain and nervous system 
are on the whole a good index of mind, and that 
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feelinp^s and ideas depend upon the arrangement of 
the various sense-organs and their connected central 
parts, it will be. clear 'that, after all, we may make a 
fair guess at what is passing in this little beetle’s 
head, especially since his notions about things 
generally must in all probability bo a good deal 
simpler and more directly dependent upon his sensa- 
tions than our own. 

Now, what, in the first place, are the beetle’s 
senses ? He can see, that we all know ; and his sight 
is on the whole a good deal like our own. His eye 
can discriminate form, and that accurately, for in all 
flying creatures this sense is necessarily highly deve- 
loped ; it has been evolved and perfected side by 
side with their wings, or else they could never have 
learned to fly at all. They can doubtless distinguish 
colour, *1?oo ; for we know positively from Sir John 
Lubbock’s experiments that this is the case with 
bees, and there arc good grounds for believing that 
the same thing is true of all flower-feeding insects as 
well, since all alike seem' to be guided to the flowers 
by their brilliant hues. Sir John put drops of honey 
on slips of glass above hits of coloured paper ; and 
when he had once taught a oee to feed from one slip, 
say the blue, he found that it would return straight 
to that slip, even when the relative places of the 
coloufs had been transposed. Now, almost all flowers 
which contain honey have also bright petals; and 
Mr. Darwia has shown that both honey and petals 
have been developed by the flowers for the sake of ^ 
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atirafting insects, wliicli carry their pollen from head 
to liead, and so fertilise and impregnate the seeds. 
Moreover, the colours of the petals differ in different 
species, according to the kind of insects which they 
each wish to attract. "J'hus, bee-flowers arc usually 
blue or rod; and Sir John Lubbock has proved that 
bees sln)w a distinct preference for these colours, 
•while beetle-flowers are often yellow, and small fly- 
flowers are generally white. Such facts, and others 
like them, show that the beetle has sensations of sight 
essentially identical with our own, and also that he 
lias certain special tastes for certain special hues and 
blossoms. 

It is much the same with the other senses. The 
beetle certainly hears sounds; and his hearing appears 
to bo anahigous to our own ; for though he himself is 
not musical, yet many other iusects are ; aiii^^these 
produce special notes and melodies to charm the 
ladies of their kind. lie can also taste, and is fond 
of sweet things, like most other animals, for the 
flowers which seek to allure him lay by a drop of 
honey for his use ; and this liking for sugary juices 
is shared by almost all inserts, from the flies which 
crowd around a bnrrel of treacle at a grocer's door, to 
the ants which suck the honey-dew from the little 
green aphides that they keep as we keep cows. Last 
of all, he can smell, for the flowers which depend* on 
him for fertilisation are usually perfumed, and both 
beetleskand other insects arc often attracted by scent, 
assail collectors well know; indeed, they frequently 
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catch rare insects by enclosing one of their matee in 
a box, when the quick-scented and eager lovers soon 
sail up from leeward, 'evidently attracted by the dis- 
tinguishing odour borne upon the breeze. Nay, 
some butterflies have special scent-glands among the 
feathery scales on their wings, to make them more 
charming to their pretty spouses, just as so many of 
the higher animals have a peculiar musky perfume. 
I*may mention that Mr. Darwin similarly sets down 
the brilliant colours and ornamental spots of butter- 
flies, as well as the curious horns and excrescences of 
many beetles, to the long selective action of their fair 
lady-loves, who always choose the handsomest and 
strongest among their numerous rival suitors. It is 
to this same cause that we probably owe the bright 
iridescent hues and bossy headpiece of the little 
creatA*^ who has now just escaped from my hand by 
clumsily transferring himself to yonder tall blade of 
rank meadow-grass. 

Thus, as far as his outward picture of the world 
goes, the beetle^s ideas must really be very similar to 
our own. The universe of sights, sounds, smells, 
tastes, and touches through which he moves must 
present the same general eflect as that which we 
ourselves experience in our intercourse with outer 
things. But when we come to consider the relations 
whteh the beetle establishes between these primordial 
sense-impressions, tho little ideas and emotions which 
ho elaborates out of them, we find signs thjit the 
difEorenco is vast indeed. Though the material is tho 
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same, tlie product is as unlike as the letters of tlio 
alphabet are to the Iliad or “ Paradise Lost.” The 
elements of human thought are there, but the organ- 
ising and co-ordinating power is wanting. 

If you were to cut open the beetle’s head, y(tu 
would find in it a small knot or lump of nervous 
matter, roughly answering to our own brains. To 
•this lump the various sense-organs send up bundles 
of nerves ; and in it.tlie impressions derived from tflfe 
difEcrent senses are compared and arranged, so as to 
produce the common impulse upon which the beetle 
acts. But the size of this nervous knot is vastly 
smaller in proportion to the insect than the human 
brain is to the body of a man. Oiir brain consists of 
numberless cells, arr.inged and united in definite 
subordination to one another, and so disposed that 
every part of our nervous mechanism can be brought 
into relation with every other; while in many cases 
wo are not concerned in our mental operations with 
actual sense- impressions at all, or even with memories 
of such impressions combined into the shape of ideal 
objects, but with wholly abstract conceptions, elabo- 
rated out of them by the action of the brain itself in 
its higher parts. The beetle, however, can do nothing 
analogous to this. Its mental life is wholly made up 
of direct impressions and actions immediately depen- 
dent upon them. Memories it doubtless possesses in 
a slight degree, especially in the form of mere 
recognitions; but it is not probable that it can 
think of an object in its absence, or voluntarily 
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recall it; while it certainly cannot reflect as we 
can about abstract ideas, or even about things which 
do not concern its immediately present needs and 
actions. 

Indeed, the whole nervous system of the beetle is 
BO loosely bound together — so little co-ordinated, as 
Mr. Herbert Spencer puts it — that it can hardly bo 
said to possess any distinct voluntary capacity, or' 
afly strongly -marked personality at all. In the case 
;.p£ man and the other higher animals, almost the 
whole nervous system is bound up with the brain. 
Bending messages up to it, and receiving orders from 
it in return, so that a single great nervous centre 
governs all our movements, and ensures that uni- 
formity of action without which the complicated 
activities ef human life would be impossible. The 
only nerves (worth mentioning) in the human body 
which are not thus under the control of the brain, are 
those of the heart and other internal organs; and 
over these parts, as everybody knows, we have not 
any voluntary power. But all our limbs and muscles 
are moved in accordance with impulses sent down 
from the brain, so that, for example, when I have 
made up my mind to send a telegram to a friend, my 
legs take me duly to the telegraph oflS.ee, my hand 
writes the proper message, and my tongue undertakes 
the necessary arrangements with the clerk. But in 
the inseot^s body there is no such regular subordina- 
tion of all the parts composing the nervous system to 
a single central organ or head-ofl&ce. The largest 
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knot of nerve-matter, it is true, is generally to be 
found in the neighbourhood of the sense-organs, and 
it receives direct nerve-bundles from tho eyes, 
aritennee, mouth, and other chief adjacent parts ; but 
tho wings and legs are moved by separate knots of 
nerve-cells, connected by a sort of spinal cord with 
the head, but capable of acting quite independently 
on their own account. Thus, if we cut off a wasp^s 
head and stick it on -a needle in front of some sugar 
and water, the mouth will greedily begin to cat tho 
sweet syrup, apparently unconscious of the fact that 
it has lost its stomach, and that the food is quietly 
dropping out of tho gullet at tho other end as fast 
as it is swallowed. So, too, if we decapitate that 
queer Moditerranean insect, tho Praying Mantis, the 
headless body will still stand catching flics '\’5^th its 
outstretched arms, and fumbling about for its mouth 
when it has caught one, evidently much surprised to 
find that its head is unaccountably missing. In fact, 
whatever may be tho case with man, the insect, at 
least, is really a conscious automaton. It sees or 
smells food, and is at once impelled by its nervous 
constitution to cat it. It receives a sense-impression 
from the bright hue of a flower, and it is irresistibly 
attracted towards it, as the moth is tp tho candle. It 
has no power of deliberation, no ability even to move 
its own limbs in unaccustomed manners. Its whole 
life is governed for it by its fixed nervous constitution, 
and by the stimulations it receives from outside. 
An^ BO, though the world probably appears much 

B 2 
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llio same to tho beetle as to us, the nature of its 
life is very different. It acts like a piece of 
clock-work mechanism, wound up to perform a 
certain number of fixed movements, and incapable 
of ever goiug beyond tho narrow circle for which 
it is designed. 


WHAT IS A GUAPi: ? 

BY GRANT ALLEN*. 

Thky make a beautiful ])icturo, these big English 
hot-liouso black Ilambros, with their purple bloom 
and waxliko texture, clustered thickly together in 
rich lufuriance on their slender and heavily-weighted 
branching fruit-stalks. Indeed, we liavc now culti- 
vated them to such a jiitch of excellence, that their 
old wild ancestors would hardly recognise them to-day 
for members of the same original woodland family of 
Oriental climbers. Yet, after all, we have only been 
able to carry a little further, by careful selection and 
tillage, the peculiarities which Nature had long since 
produced in the primitive native stock. At best, man 
can only develop more fully what the plant itself has 
well begun. Our ornamental flowers are but the 
handsomest chosen wild blossoms ; our cereals and 
edible roots are but the starchiest wild seeds and 
tubers; and our garden fruits are but the pick of the 
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hips and haws and wayside berries, improved and 
altered by ages of cultivation. • 

The grape-vine, they say, comes to us originally 
from the shores of the Caspian. Even in its native 
condition it produces little sweetish acid grapes, hang- 
ing in purple clusters among its green festoons. Tlio 
question is, then, of what use to the plant itself are 
these juicy fruits ? For wo now know that whatever 
use man may make“of this, that, or the other organ in 
any particular plant or animal is, so to speak, an 
accidental after-thought ; the organ always subserves 
besides some useful purpose in the economy of the 
plant or animal itself to which it belongs. Now, of 
course, the main use of all fruits is to produce or con- 
tain the seeds. They are merely seed-vessels, and, in 
most cases, they are dry and. brown when ripe, like 
the pea-pod, the poppy-head, or the capsule of the 
mignonette. The problem wo have to answer in the 
case of the grape is therefore this : Why should it be 
pulpy and prettily coloured, while these other fruits — 
and, indeed, the vast majority of all fruits — are mere 
dry and unattractive organs ? 

The analogy of red and white and yellow flowers 
affords ,us a good hint towards the solution of this 
problem. We know that flowers have acquired their 
bright hues, their honey, and their perfume, for the 
sake of attracting the insects which fertilise them by 
carrying pollen from head to head. Is there any way 
in which fruits can similarly benefit by alluring the 
eyes of any animal race ? At first sight this would 
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seem impossible ; but a little consideration will show 
us a way out of the difficulty. Most plants, it is true, 
can only lose by allowing their seeds to be perceived 
and eaten by animals. In such cases the fruit, bo it 
pod or capsule, is usually inconspicuous in colour, and 
drops its tiny little seeds quietly out upon the ground 
beneath. Those plants which best succeed in divert- 
ing the attention of seed-eating birds or mammals 
from their fruits, outlive, in the long run, their less 
adapted neighbours ; and so the survival of the fittest 
has brought it about that ninety-nine kinds out of a 
hundred in our own day have unnoticeablo little green 
or brown seed vessels, such as those of the chickweed, 
the pimpernel, and the clover tribe, which nobody but 
a botanist ever observes at all. Suppose, however, 
that any plant happens to have its seeds covered with 
a moderately hard and indigestible outer coat, would 
it not then be rather benefited than otherwise by 
having these seeds enclosed in a soft and juicy bed of 
edible pulp ? For in that case birds and other animals 
might eat the seeds, fruit and all, for tho sake of the 
pulpy covering ; and as tho hard little shell would 
protect the young embryo within, this vital part would 
not bo digested, but would pass uninjured through tho 
creature^s body. By such an arrangement the plant 
would not only get its seeds dispersed — in itself a 
most important matter — but would also have the 
young seedling well manured and started in life under 
unusually favourable auspices. If such a tendency were 
ever to be set up even in the slightest degree by a 



WHAT IS A GRAPE r 


247 


mere sport or cbance varlatioD^ we may be sure the 
variety in whicb it appeared wojild be so favoured by 
circumstances, that it would soon become a marked 
and distinct species. 

As a matter of fact, it is pretty certain that such 
has been the origin of all edible pulpy fruits. Take, 
for example, these grapes here. If you cut one of 
them open, you will find inside a number of hard little 
seeds. Slice one of these again with a sharp penknife, 
and you will see that it consists of a tiny embryo 
plant in the centre, surrounded by a very solid bony 
shell. Each seed is in fact a miniature nut ; and the 
kernel, so to speak, consists of the tiny plantlet 
within, together with the albumen on which it feeds 
when it first begins to germinate. Now, if auy bird 
were to swallow and digest this vital part of fhe seed, 
the plant would, of course, be an obvious loser. But 
the hard shell prevents such a catastrophe from hap- 
pening ; and, therefore, the plant is benefited by the 
soft, eatable pulp which surrounds these little mimic 
nuts. Observe, too, that the fruity part of the grape 
is sweet; it contains grape sugar. Now sugar is 
always laid up in those parts of plants which specially 
seek to attract the animal world. In flowers, the 
nectar allures the fertilising bees and butterflies ; ^in 
fruits and berries, the sweet juices allure the birds 
which disperse the seeds ; nay, even the pitcher-plants 
secrete honey to wile flies into their insect-eating 
cups ; and certain acacias store it up in hollow thorns 
to attract the epicurean ants, which, in turn, protect 
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the tree by driving away their leaf-eating relations. 
In almost every casCj.one may say that where sugar 
is found in any organ of a plants it is placed there for 
the sake of engaging the attention of some anijnnl 
ally; while^ conversely, all flower-feeding and fruit- 
Jpating creatures always manifest a marked taste for 
sweet substances, dependent upon their long habitua-^ 
tion to sugary food. 

Not only, however, are the grapes sweet, but they 
arc also brightly coloured. Naturally, among succu- 
lent fruits bidding for the attention of birds, those 
would best succeed which we^re most visible at some 
little distance. Accordingly, just as the insect- 
fertilised flowers liavo devehiped brilliant pigments in 
thc'ir petals, so the fruits which depend upon birds for 
the dispersion of their seeds have acquired prettily- 
coloured coverings. We all know how noticeable are 
the hips and haws, the holly -berries and rowan- 
berries, even among our northern woodlands ; while 
the oranges, mangoes, and pomegranates of the 
tropics appeal even more vividly to the sharp eyes of 
monkeys, parrots, and toucans. At the same time, 
it is noteworthy that the tastes of biids with regard 
to colour seem to differ somewhat from those of 
insects ; for, as Mr. Wallace points out, white, 
which is a common colour for flowers, is rare 
among fruits; while purple and bluish-black, which 
are seldom met with among flowers, may almost be 
considered as the ordinary colours of most wild 
fruits. 
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Looking* closely into my cluster of g*i*apes, again, 
I see that it still contains t\^o or three unripe and 
stunted specimens, 'i'licso, of course, are pale-green, 
like the leaves, and when I taste one of them I find it 
unpleasantly harsh and acid to the palate. This 
reminds me that grapes, like oth(;r fruits, are not at 
all stages of their existence sweet and brightly 
' coloured. While the seeds are still immature, they 
would only lose by being eaten, because they are not 
yet lit for germination. In this stage, therefore, the 
skin is filled with green colouring matter, and the 
cluster is quite inconspicuous among the foliage which 
surrounds it. It does not want to attract attention 
in its present stage. Furthe^*moro, the pulp at this 
period is filled with tartaric acid and other sour juices, 
to repel any too-inqiiiring pi* too-iui patient visitor. 
But as the seeds mature, the fruit ripens, that is to 
say, a chemical clvange goes on in the pulpy portion, 
which results in the formation of grape-sugar. At the 
same time other chemical changes taking place in the 
skin result in the production of the purple bloom, 
which advertises to the birds the presence of the 
sweet juice within. The whole process obviously aims 
at concealing the fruit and rendering it unpalatable 
while the seeds are immature, and at making it con- 
spicuous as well as pleasant the moment the seeds are 
ripe for dispersion. Hence we are justified in con- 
cluding that the development of the grape is due to 
the long selective action of fruit-eating birds. Origin- 
ally, no doubt, the primitive ancestral vine produced 
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smaller and harder seed-vessels, which were probably 
green when young, and brown when ready to fall 
upon tho ground. But some of them happened to 
show a tendency towards producing larger and juicier 
fruits, and these were constantly favoured by the 
unconscious friendliness of the neighbouring birds. 
The colour and the sweetness would soon follow, as they 
have followed a thousand times over in the develop- 
ment of each separate edible fruit. A grape, in short, 
viewed from the standpoint of the vine itself, is merely 
a cunning device for ensuring the assistance of birds 
or mammals in dispersing tho little, nut-like seeds of 
which man takes, as a rule, such scanty notice. 


OERMS OF DISEASE AND DEATH. 

' BY DR, ANDREW WILSON, F.R.S.E. 

Most readers have heard of the ‘‘ Germ Theory,” and 
there are few persons who do not know what the 
hypothesis of that name means and implies. Popularly 
regarded, this theory holds that a very large proportion^ 
of tho diseases that affect and afflict man and his neigh- 
bour animals, owe their origin to minute forms of life 
— ^whether animal or vegetable, or both, is still, in 
most cases, a matter of doubt. To select a single 
illustration of the application of this theory, we may 
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take the case of small-pox, and its analogous condition 
the fever produced by vaccination. When an infant; is 
yaccinated, the physician introduces into its system, 
through an abrasion of its skin, a minute quantity of 
vaccine lymph, which, as everybody knows, is obtained 
either from the vaccination pustule of an already 
vaccinated child, or direct from tlio calf. In either 
case, there are introduced into the infant body, certain 
minute germs — suspended in and living naturally 
amongst the vaccine lymph — and in duo course these 
germs multiply nnd increase within the frame, thereby 
producing the characteristic fever, and the equally 
characteristic pustule at the seat of the operation. 
So, also, with srnall-pox, which vaccination imitates in 
a mild way, and of which, moreover, it is a preventive. 
Here the germs of small-pox, obtaimul directly or 
indirectly from an already infected person, attack the 
body. Gaining admittance thereto, they propagate 
themselves within the tissues and through the medium 
of the blood. Sooner or later all»the characteristic 
symptoms of the disease are manifested, and having 
run its course, it dies away as mysteriously, to all 
appearance, as it came. Now, there is something 
strikingly analogous in all this to the growth of an 
■ animal or plant. There is a period of incubation 
in tho fever, just as in the production of the living 
being there is a period of development. There is a 
growth of the fever, as the animal or plant grows 
towards its maturity ; and there is a decline of the 
, disease, as the living form passes to its old age and 
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death. So far, then, the parallel between ordinary 
life and the birth, growth, and decline of a disease, is 
very close and clear. 

Bat tlio analogies are not yet exhausted. Each 
fever produces its like, as do animals and plants. 
Each disease reproduces its kind, as Tyndall has 
somewhere observed,* as rigorously as dog and cat 
reproduce tlieir like. The phenomena, or, as a doctor 
would call them, the symptoms, of each disease are 
as a rule, highly distinctive. The symptoms of scarla- 
tina are nof those of sinall-pox; measles is different 
from the other two ; whilst typhus fever is again 
thoroughly different from all throe. Analogy may, as 
Darwin says, be a deceitful guide ; but when the facts 
are so closely allied, as are the facts of epidemic 
diseases to those of animal and plant development, 
the use of analogy cannot be doubted in rendering the 
relationship clearer. 

We are now in a position to understand more clearly 
the utility and strength of the gerJii theory in certain 
of those aspects which bear most materially on science 
at large. It would only serve to strengthen the idea 
that our epidemic diseases are simply the offspring of 
lower life, if we reflect in passing that there are 
known to science a very considerable number of lower 
plants which produce in man's skin effects and diseases 
as characteristic as those which a fever induces in his 
system at large. Thus, the disease known as ^^ring- 


* Quoting a remark by Miss Nightingale. — E d. 
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worm is caused by tlui growth in the human skin of 
a parasitic fniiguSj and a wliole series of skin affections 
is known wherein lower plants play the part of direct 
causes. Thus, if it is a matter of certainty that a par- 
ticular skin- disease is caused by lower-plant growth, so 
no less is it by analogy likely that all other contagions 
and epidemic diseases are in reality the products of life. 

So mucli for the general idea that permeates the 
'^gorm theory of disease. Within tho past few 
months some highly important additions have been 
made to our knowledge of the part played by lower 
organisms in the production of disease. J\l. Pasteur, 
whoso researches into the development of lower 
organisms have placed him in the foremost rank of 
scientific workers, has detailed at length tho results of 
his investigations into the causes which produce the 
curious disease known as charhon, (mihmxy and ftplenic 
fever. This disease, whilst but rarely attacking man, 
is fatal to horses, cattle, and sheep. France suffers 
greatly from this plague of boils, and it is also 
known in various other countries as a literal scourge. 
Pasteur, it should be mentioned, had already acquired 
much valuable experience in the investigation into the 
cause of the pebrine, or silkworm disease, which in 
1863 ' had devastated the silk industry of Prance. 
Pasteur showed that pebrinc was caused by the growth 
and multiplication, wnthin the bodies of the insects, of 
minute corpuscles,^ ^ which were practically lower 
forms of life. Even the eggs from which the worms 
were hatched, were shown to be liable to infection from 
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pehrine ; the eggs, in such a case, inheriting the disease 
from the parent moth which laid them. As the result 
of a long and laborious series of experiments, Pasteur 
showed that the pebrine would spread like an infectious 
disease by the contact of wjiole with diseased worms. 
He showed that, just as man isolates his fever patients, 
so the French silk-grower had to isolate and separate 
his diseased worms. But the knowledge which led to 
this effectual result was knowledge that had been won 
by an uphill fight, and that had been gained by the 
object-glass of the microscope, and by the whole-souled 
devotion of many months^ industry. 

Turning iiuw to the Cknrhon or S'planic Fever^ we 
witness another veritable triumph of Pasteur’s in- 
dustry and research. In 1850, certain observers 
noted the interesting fact that minute, rod-like 
bodies, which ap])eared to bo lower forms of plant 
life, existed in the blood of animals affected with 
this disease. The “ rods,^^ it was observed, originated 
from particles which might, with perfect accuracy, bo 
called Germs.” And as wc watch the ^^rods” in 
turn, we see that, sooner or later, microscopic specks 
appear in their substance ; these grow to form regular 
boad-like rows within the rods”; and when finally 
the rods ” themselves break up and fall to pieces, 
these beads are liberated as the germs,” which in 
time will grow into new rods. Thus countless 
myriads of rods and germs grow and are reproduced 
within the body ot the animal sufifering from splenic 
fevern The fever, in ^ word, is the result of the 
growth and devdopment within the living soil, of 
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these rod-like plants. But exact demonstration of 
the truth of the latter statement can bo had. 

If we grow and cultivate in a proper fluid — such ns 
the aqueous humour of the eye of an ox — the “ rods,” 
we may inoculate with our ^^rods” the body of a 
healthy .animal. We may sow in that animal’s body * 
the germs of splenic fever. Thus a drop of a solution 
’containing the rods ” sown within the body of a 
guinea-pig, produces splenic fever in that animal. 
And more wonderful still, it has been shown that tho 
dried blood taken from an animal affected with this 
fever will reproduce the fever, even after an interval 
of four years, if the dried particles of blood with their 
^^rods” be introduced into the body of a healthy animal. 

Pasteur, armed with knowledge of tho kind just 
detailed, set himself to ascertain the “ reason why” 
splenic fever should suddenly appear in districts which 
knew it not, and wherein only healthy animals lived. 
Obviously, if tho germ theory were true, such sudden 
and apparently isolated outbreaks must be capable of 
being explained on this hypothesis. The idea of the 
spontaneous,” or do novo, or ex 7iihilo origin of tho 
disease would, if supported by facts, prove fatal to 
the germ theory.” Here, then, was a typical case 
for scientific investigation. Let us see how the genius 
of Pasteur overcame tho difiiculties of tho situation. 
The localities in which splenic fever seemed to 
burst out suddenly and without warning were, as 
Pasteur learned, former seats of the disease. But tho 
interval between the visitation ^as to be measured 
by years. How, then, could tho new outbreak be 
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accounted for ? It Bcenicd^ in truths ns if the one 
outbrciik Inul little or iiotbiiig to do with ilio other. 
'J'lio infected animals which liad died^ or had been 
killed^ whilst suHeriiig from the fevt'r, were duly 
buried, and that very deeply, in the soil. Such a 
# method of interment would seem to obviate aU risk of 
inf(!Ction. ihit the possibilities of nature are illimit- 
able, and no man knew this better than Pasteur. If' 
the poison had been buried in tlm soil, why should it 
not be there still ? And, furthc]*, why should it not 
be conveyed upwards to infect the fresh flocks that 
fed on the graves of their predecessors? With a gift 
of scientific divination, Pasteur sought iu the earth- 
worm, the typo of the “ middle-man betwixt the 
living and the dead. Ho now examines the bodies of 
the worms which live in tlie soil wherein the bodies of 
the animals infested with splenic fever, years before, 
were entombed. By experimental means, he solves 
his problem. He 7nakes a preparation of the contents 
of the digestive system of the worms. This he 
administers in the food of healthy animals, entirely 
removed from the pastures. And once again a 
scientific principle dawns in view. The rabbitg and 
gninea-pigs which devoured the matter obtainecl from 
the worms at once developed splenic fever,^ whilst in 
their blood the rods were seen developing in full 
force. Once again Pasteur had sown the fever, and 
had argued thus from the result, backwards to the 
cause. It has also been proved, that even grain may 
convey the subtle “rods’^ to healthy animals, and 
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may in this way engender splenic fever. Following 
close upon the heels of the discovery of the germ- 
origin of this fatal malady, comes the gratifying 
announcement that, as small-pox is modified by 
vaccination, so splenic fever may be modified by an 
analogous process. Pasteur has proved that we can 
inoculate sheep and cattle with a mild form of fever 
Vliich protects tho animal from a recurrence of the 
disease ; and this pi'ot6ctivo influence, as wo write, is 
being practically utilised by tho breeders of Franco. 

Such is a brief recital of a new stop towards a 
perfect knowledge of the nature of the diseases which 
decimate, not merely animal life, but human existence 
as well. It may not bo inappropriate if, -by way of 
close, we remind our readers of two very noteworthy 
points in connexion with this all-important topic, 
bearing, as it does, in the most intimate manner upon 
the physical welfare of man. 

The first of the points to which we refer concerns 
the apparently trivial origin of an all-important 
subject. It was in the city of Florence, some two 
hundred or more years ago, that a certain physician, 
Francesco E-edi by name, demonstrated to tho Floren- 
tine wseacres that the maggots in meat do not arise 
from then dead ^^eat by sjfbntaneous generation,” 
but were produced from the egga* of flesh-flies. This 
result he achieved by covering over the meat with 
gauze, so that whilst the meat-decay proceeded, there 
was likewise a convincing absence of maggots. 
Childishly simple as was Redi'a experiment, it laid 

,a r* 
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the basis and method of all succeeding research ; for 
from his day to ours the progress of the ^^germ 
theory,” or of that doctrine which holds that all life, 
however mysteriously generated, must spring from 
pre-existing life, has been uniform and triumphant. 

But the secoivl point to which attention is worthy 
of being directed, exists in the statement that tho 
practical and actual benefits which have flowed to" 
human health, and which are likely to flow in tlio 
future as well — the saving of life by the prevention 
and extermination of disease — arise from a simple 
sttfdy in natural history. So-called '^practical” 
minds are often given to loudly express their dis- 
approval of any science which deals with what, to 
them, seem mere abstractions. Doubtless, to such 
minds the study of the development of the rods ” of 
splenic fever under a watch-glass, must seem a piece 
of scientific dilettantism ; just as information respect- 
ing the solar system may seem despicable enough, 
because its results cannot be measured by a profitable 
currency, or, in plain language, because it doesn’t 
seem to pay.” The best answer to such foolishness, 
is found in a recital of the results to human and 
animal life to which natural history study leems 
likely to lead. Just al two hundred yea||^ ago, in 
Florence, Eedi began the good work by a simple 
study ill zoology, so to-day we are reaping the reward 
of the earnest work of the botanists and zoologists 
who toil and labour to spread abroad their saving 
knowledge. 
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A WONDERFUL DISCOVERY. 

BT K. A. PROCTOR. 

Not long since a story was started in. an Australian 
paper to tlie effect that a means liad been found by 
which animals could bo frozen into insensibility, and 
restored to life after months or even years had passed. 
If the narrative had any foundation in scientific possi- 
bilities, the discovery would involve results far more 
remarkable than those affecting the exportation ^f 
cattle. Indeed, to consider the matter only from an 
agricultural point of view, our farmers at home would 
gain much more than the Australian squatters. The 
groat difficulty of profitably feeding cattle during the 
winter months would be disposed of very simply and 
effectively. Nothing more would be needed tlian to 
congeal the larger part of the live stock late in the 
autumn and to restore them to life in spring. But the 
application of the process of ^^congelation without 
killing to human beings would be altogether the 
most important result of the wonderful discovery — if 
only thfe wonderful discovery had really been made or 
were in ajy way possible. Ufefortunately, it would 
seem that oiir cousins in* Australia are beginning now 
to do what the Americans wore fi^ous, or rather were 
notorious, for doing a quarter of a century since or 
more. They invented lately for our benefit the tele- 
gastograph, an instrument by which^a dinner, with 

s 2 
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appropriate wines, could be communicated by the 
electric wire, at least so far as the taste of the food 
was concerned. And now they provide for us a story 
of a still more stupendous kind. We believe, how- 
ever, that they can claim credit in this case only for 
preserving and exporting the concoction of American 
artists, the wonderful discovery having been originally 
published in New York, though even then purporting 
to be an Australian invention. 

It is singular how these ingenious narratives resemble 
each other in style and turns of expression, even when 
tKoy unquestionably come from different sources. Tlie 
writer of the clever paper called " The Lunar Hoax ^ 
must long since have joined the majority, since that 
hoax appeared 44 years ago, and he was not a young 
man then. But the account of the Australian dis- 
covery might have been written by the same hand, so 
closely does it resemble ^^The Lunar Hoax in manner 
of treatment. To begin with, both stories contain just 
that germ of scientific truth which is necessary to give 
an air of probability to such inventions. In the 

Lunar Hoax the optical relations on which the 
possibility of detecting living creatures in the moon is 
made to turn, are so dealt with that unscientific persons 
might readily have been deceived, and, in fact, many 
were deceived. It was said that even Arago was 
entrapped and circulated all over Paris the wonders 
related in the pamphlet. But there were errors in t^e 
optical discussion of the subject which would have 
saved a janior« optime at Cambridge from being 
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deceived, to say nothing of ono so well acquainted with 
optical laws as Arago. Still, jihe idea of first illuiui- 
nating the optical imago (the so-called real image 
as distinguished from the virtual imago of tho Galilean 
telescope) by the transfusion of light, and then magni- 
fying the image so illuminated, was ingeniously devised 
'to deceive the inexperienced. " Why,^^ says Sir John 
llerschel, in conversation with Sir David Brewster, 
"why cannot tlie illuminating microscope — say, tho 
oxyhydrogen — be applied to^ render distinct, and, if 
necessary, even to magnify, the focal object The 
idea is enthusiastically received by Brewster. In an 
ecstasy of conviction ho sprang from his aoat, ex- 
claiming, "Thou art the man!^^ And starting from 
this utterly unscientific but apparently quite plausible 
conception, all the rest of tho story follows naturally 
enough. So, in the Australian " discovery,” the idea 
underlying the whole story is that the hibernation of 
animals can be artificially imitated and extended, so 
that, as certain animals lio in a state of torpor and 
insensibility throughout the winter months, all animals 
may be caused to lie in such a state for an indefinite 
length of time if only a suitable degree of cold is 
maintained, and some special contrivance (in this con- 
sists the wonderful discovery) adopted to prevent 
insensibility passing into death. Precisely as the real 
wonders of telescopic discoveiy are so great that 
scarcely anything will be believed to be impossible by 
those unacquainted with the circumstaiices limiting 
telescopic power, so the hibernation of vi'hrm-blooded 
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aniirifils is in itself so wonderful that the inexperienced 
might wc?ll believe iy any marvels resulting from an 
extension of the hibernating process. It has been 
well said that if hibernation liad only been recognised 
among cold-blooded animals, its possibility in the 
case of marnnials would have appeared inconceivable, 
l^ossibly in that case the first recognition of the coni- 
]iloto hibernation of the bat and hedgehog would have 
been received with as little respect as the wonderful 
Australian discovery, though one case is, we know, 
not only possible, but actually existent, whereas the 
other is not consistent with scientific possibilities. 
For no one who understands what hibernation really 
is will for a moment confound it with the form of 
insensibility imagined by the inventor of this hoax. 
The bat and tlie hedgehog resign tliomselvos to torpor 
^ when the insects disappear on which they live while 
their active life continues. The breathing becomes 
slower and slower, and at last ceases altogether. The 
heart beats more and more slowly, more and more 
feebly, but it never ceases altogether to pulsate. If it 
did, life woifld pass away. The chemical changes on 
T^hich animal heat depends cease with the cessation of 
respiration. But life is still preserved, though only 
passive or latent life, because the hearths fibre, excited 
to contract by the carbonised blood, continues slowly 
to propel the blood ,^hrough the torpid frame* This 
slow circulation of venous blood continues during the 
whole period of hibernation. It is the only vital act 
wMch can be recognised, and the marvel is great that 
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ill any maniTflal this process should suffice to maintain 
life. It would seem that the material conveyed hy the 
absorbents into the circulating fluid suffices to counter- 
balance the process of waste occasioned by the slow 
circulation ; but of course this docs not explain how 
vitality remains under conditions which, if wo judged 
from other warm-blooded animals, wo should consider 
‘altogether inconsistent with life. For, so far as mere 
waste is concerned, the imagined Australian process is 
as effectual as hibernation. In that process of course 
the circulation would bo as completely chocked as the 
respiration; thus there would be no waste, and the 
absorbents (which would also be absolutely dormant) 
would not have to do even that slight amount of work 
which they accomplish during hibernation. Science 
can OTily say that cases of hibernation among warm- 
blooded animals show that the vital forces may bd 
reduced inucli lower wiiliout destroying life than, but 
for such cases, we should have deemed conceivable. 

The question whether the process which takes place 
in the hibernation of certain animals can occur with 
other animals, including man himself /*^ds one of con- 
. siderable real interest in itself, and ^erives a factitious 
interest from the strange thoughts suggested by the 
imagined application of the wonderful discovery ” to 
human beings. It has been supposed by some that 
the phenomena observed during trance indicate the 
survival in man of a power, or rather a quality^ resem- 
bling that possessed by the hibernating animals. It is 
, said that in some, cases of trance the vital powers have 
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been so completely susponded that even experienced 
medical men have sanctioned the arrangements made 
for the funeral of the entranced person as of one sup- 
posed to bo dead. Crichton doscribes STich a case, 
where nothing saved the patient from prem«aturo burial 
but the appearance at the last moment of beads of 
perspiration on the patient's forehead. The young 
lady who underwent this terrible experience — for she 
was conscious of all that went on — ^had been several 
days regarded as dead. ^^She heard her friends 
lamenting her death. She felt them put on tbe dead- 
clothes and lay her in the coflSn, which produced an 
indescribable mental anxiety. She tried to cry, but 
her mind was without power, and could not act on the 
body. . . . The internal anguish of her mind was, 
however, at its utmost height when the funeral hymns 
began to be sung, and when the lid of the coflSn was 
about to be nailed on. The thought that she was to 
be buried alive was the first one which gave activ^ity 
to^r mind and caused it to operate on her corporeal 
frame. Just as the people were about to nail on the 
lid, a kind of "perspiration was observed to appear on 
the Burfaco of Jhe body. grew greater every' 
moment, and at last a kind of convulsive motion was 
observed in the hands and feet of the corpse. A few 
minutejs after, during which fresh signs of returning 
life appeared, she at once opened her eyes and uttered 
a most pitiable shriek." In most cases trance is pro- 
duced independently of any effort of the will. 

BOixjb persons seem.^to have possessed the power of' 



A WONDERFUL DISCOVERY. 26 $ 

producing all the phenomona of trance — nay, one may 
yjiy all those observed among hibernating animals — at 
will. Time there is the well-known case of Colonel 
Townsend, who possessed the remarkable faculty of 
throwing himself into a trance at pleasure. The heart 
ceased, apparently, to throb at his bidding, respiration 
seemed at an end, his whole frame assumed the icy chill 
*|[\nd rigidity of death, while his face became colour- 
less and shrunk, 'and his eyes fixed, glazed, and 
ghastly ; even his mind ceased to manifest itself, for 
daring the trance it was as utterly devoid o£ conscious- 
ness an his body of animation. In this case he would 
remain for hours, when these singular phenomena 
wore away and ho returned to his usual condition 

The strange stories told of the Fakirs and their power 
of suspending active vitality , for much longer periods 
has been attested by English officers and medical 
men. We are told that the less-advanced Yogi can 
only enter the state of abstraction called reverie ; but 
the higher orders can simulate absolute inanition, ^^e 
heart apparently ceasing to beat, the lungs to act^ and 
the nerves to convoy impressions to the brain, even 
though the body be subjected to^rocesses which would 
cause extreme torture under ordinary conditions. 

When in this state,^^ says Dr. Carpenter, “ the Yog, 
are supposed to be completely possessed by Brahmai 
^tho supreme soul,' and to be incapable of siq, in 
thought, \(^ord, or deed ; " indeed, it would be difficult 
to imagine how a man in a state of absolute inanition 
.jsould be capable of sin. Dr. Carpenter ascribes this 
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Bingular power to the influence of the will forcibly 
concentrating the attopiion upon one subject. 

Few however would be likely to believe that even 
if the power of producing inanition at will for long 
periods of tiipo became commoner than it is, the- 
duration of life could in this way be prolonged. These 
spells of insensibility would-be far more apt, wo should 
imagine, to shorten life than to be simply abstracted 
from the total duration of life, so as to inci’oasc the 
actual interval separating the' day of death from that 
of birth. It is true we are told that OBd Pair, in the 
later years of his unduly prolonged life, passed nearly 
the whole of the 2 1 hours in semi-torpid sleep, during 
which, doubtless, his natura| powers wasted far more 
slowly than they would have done had he kept awake. 
But sleep is one thing, artificially-produced insensibility 
|nothei*. If however the wonderful discovery were 
real instead of imaginary ; if men could at their own 
will be reduced to a state of absolute Hfelessness for 
ninths and years together, the time thus passed being 
so^ many unvalued and profilless years added to a 
lifetime, what strange results might follow 1 A man 
^^might* extend the th^eescor^ears and ten over as 
many centuries, being broug^ to life for a week or 
two at a time after intervals of two or three years 
passed in frozen lifelessn^. One who found himself, 
or i^pposod himsdf, in iiivanoo of his age, might be 
congealed until the age had overtaken or pasled beyond 
him. ^ A father who had been shelved for a while in 
the fi^mily ice-vault mieht be restored to childrer 
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older than himself. Or again, a first-bom who had 
displeased his father might bo frozen until all his 
brothers had got the start of him, and re-appear jg»mong 
men as a younger brother, fiiib indeed there is no 
eud of such fancies. We may safely Igavo their further 
discussion until 8igiior Jlotura lias retiirittKl from his 
journey to 8outh AmeHca for a large supply of the 
*two necessaries for the sfife-conduct of his process, 
both of which substances at present remain a secret.^' 


nRAlN TJWIJBLEI^. 

BY R. A. rROCTnil. 

In those days, when the emjrgios of the mind liavo 
become more important than those of the body, and 
when oven the houltU of tho J:>ody is chiefly of value 
because of its direct Itssociation with the health of the 
mmd, it is well that all who have much brain- work to 
do should know and ^j^dersta^d the symptoifis indft^ 
eating derangement 6r overwork of mental powers, 
of course, in all cases where, through whatever cause, 
any specific mental malady is in question, the assist- 
ance of physicians who have given special attention 
to cerebral diseases must be obtained. But for% 
tunately with most, even of those who work? the brain 
hardest, no more real occasion arises (whatever some 
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doctors would assuro us) for modical advice respecting 
mind troubles, than co/nmonly arises in the case of 
corporal troubles among men who pass their days in 
hard but healthy bodily toife. The saying that every 
man is either ^ fool or a physician at forty (thirty 
would, perhaps, be nearer the mark) may be applied 
at least as well to the case of the mind as to that of 
the body. It is as easy for one who is not the fool of 
the proverb to understand the signs which indicate 
mind-mischief, and to minister to the mind when out 
of sorts (not actually diseased), as it is for him to 
note the signs of bodily ill-hcalth, and apply the 
remedies which experience has shown him to be 
appropriate. And herb we would note generally, 
what it is one object of this article to indicate spe- 
cifically, that the analogy may be carried somewhat 
further. Thblbe are few greater mistakes, so far as 
the body is^concerned, than to imagine every little 
ailment to be a sign of actual disease, and to have 
recourse for such slight troubles cither to medical 
advice, or (which may prove more mischievous still) 
to active medicines or other strong remedies. The 
^jphysiefen of the proverb, that is, the man who, nolf 
being a fool, has learned to understand his own con- 
stitution under ordinary conditions, may be watchful, 
if he BQ,^ pleases, of even the slightest indications of 
ill-health, generS^l or local, so long as such watch- 
fulness does not degenerate into hypochondria. But 
most of these indications should suggest to him only 
BOoh changes of diet, exercise, hours of resting, and « 
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BO forib, as liis experience has found to be suitable, 
and should in the greater number of cases suggest 
negative rather than positive ^remedies even of this 
ki^d. Many signs of illness, indeed, which obtrude 
themselves on the attention even of those who watch 
themselves least in such matters, may- far better be 
dealt with by the patient himself than by the 
iphysician. For instance, I have learned to regard 
severe headaches of a certain type simply as afford- 
ing evidence that certain sCrticles of food (milk, 
butter, cheese, and the like) must either be given 
np altogjether for several days, or taken in much- 
reduced quantity. When this coprso is followed, I 
am freed from all such attacks, until after the lapse, 
perhaps, of two or three montlis a headache of this 
particular kind shows me that I have taken such 
articles of food in greater quantity than is desirable 
for one of my constitution. A doctor might prescribe 
with advantage for the cure of the attack itself, and 
there can Jje no reason why a person troubled by 
some severe attack of headache, muscular rheumatism, 
or the like, should not obtain from a doctor some 
fctive medicine by which to diminish the pain from 
which he suffers; but it is a f^ more important 
matter to ascertain the regimen" by which such 
attacks may be prevented from occurring, and this 
is a matter which a man (not being the '' fool of 
the proverb) should manage for himself. Now what 
is true of bodily troubles is true of niental mischief, 
short of actual disease, though doctors who have 
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learned^ rather late, to leave men a good deal to 
thcmaelvefl, so far as the former are concerned, are by- 
no means ready to admit that mental troubles can 
also for the most part be remedied without callingiin 
the physician. Writers like Forbes Winslow/ aa4 
others, who have dealt witli obscure diseases of the 
mind, have done service in calling attention to certain 
signs of cerebral mischief which laymen might be aptf 
to overlook; but they insist rather too strongly on 
these' as indicative of ^actual disease, whereas it is 
within the experience of thousands that such signs, 
in the majority of cases, are no more t« be regarded 
as necessarily indiqating disease than a passing feel- 
ing of nausea neq^ssarily indicates an approaching 
fever, or than a pjtin in the bowels necessarily indi- 
cates an approaching attack of Asiatic cholera. ^ 
It should also be noted, that much mischief may 
be caused by suggesting that tricks and failings of 
the mind, which are quite common, are signs^^ of 
serioiia cerebral mischief. Not long after the first 
edition of Forbes Winslow’s treatise on ^'Obscure 
Diseases of the Mind ’’ appeared, a friend of mine, 
who had be^n to read the book only becaus^, 
of his interest in matters scientific, found that 
it possessbd^for him a strong fascination, because 
nearly all the pl&uoraena mentioned by Winslow as 
indicative of ^{^roaching insanity were such as he 
had frequently nl^ticed in his own case. Thereafter 
regarding tbesd^syfoptoms in the lig|j||rin which they 
were thus presented, this unforfhnate student of ^ 



BRAIN^ TROUBLES. 


271 


cerebral science found himself presently possessed by 
a strange terror lest the state which Winslow seemed 
to indicato as a necessary sequel ^of these familiar 
sigps should be dose at hand in his own case. The 
e^il progressed until his mind was really endangered 
by these mistaken fears j but fortunately for him 
(if madnesii is rightly regarded as the greatest of all 
<ivils), a series of misfortunes befell him which for a 
time altogether withdrew his attention from the 
mental phenomena which had* so excited his fears. 
For two or three years he had to contend against 
great pecuniai^ difficulties^ iincl to endure a series 
of domestic calamities of no ordinary order. Com- 
pelled to withdraw his attention frpm his own mind, 
he forgofHhat, according to the te^tchings of mental 
physiologists, he had been fairly on the way towards 
either mania or idiocy. Four or five years later, 
chancipg to take down Forbes Winslow’s book from 
his library shelves, he read with amusement the 
passages which had formerly excited hirf fears, He 
knew that the mental symptoms graphically described 
by Winslow still presented themsel\«eB from time to 
^^e — when, for instance, he was tfred or unwell 
bddily — but he had learned in a very practical way 
that they are not quite so ominobs as the mind- 
doctors assert. It is indeed pol'sible^ (perhaps 
probable, or oven certain) that no (cC^ses of acute 
mania may be noticed which have not beeii preceded 
by such symptoijp ; but assuredly thgse ^symptoms 
are not in every case — probably not ill one out 
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o£ hundreds of thousands — ^the signs of actual mental 
disease, nor in one case out of millions followed either 
by acute mania or hf apopletio seizure, as in the 
exceptional cases dealt with by Dr. Forbes Winslow. 

We propose hereafter briefly to consider some of 
the signs which show that the mind is temporarily 
out of order, requiring rest, relaxation, or jshange of 
employment. We may in some cases have to enforce 
the lesson we wish to inculcate by citing cases in 
which such symptoms have been followed by serious 
mental disturbance ; but we wish at the outset to 
persuade our readers that, in far the greater number 
of cases, these signs suggest only the necessity for 
ordinary precautions, not for medical advice or active 
remedial measures. 


I.-IMPAIRED MEMORY. 

The first mind trouble we propose to consider js 
the apparent temporary impairment of the memory. 
The gradual progressive decay of the power of 
memory with advancing years is, of course, a change 
which all may '‘expect who attain great length o| 
years; though, as Cicero long since pointed out, and as 
has been repeatedly exemplified by modern instainces, 
the change is to some degree under control, and 
those matters in which an aged person takes special 
interest may be well remembered, when others about 
which he oiires littlq are easily forgotten. “ I never 
heard/' says Cicero^ of any old man that has forgotten 
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whcro lio liad hid his treasure ; things wliich they 
rc'gard, old men. remember — the securities they have 
out, and who are indebted to fhCni, as well as to whom 
they are indebted." And eo forth. The I'dints to be 
noticed hero are, first, that memory is seen to be in 
largo degree a questions of attention as well as of re- 
tention ; anJ, secondly, that decay of memory implies 
change in the mind analogous to that which makes 
the old incapable of great bodily efforts. So that 
when the incmiory of a person who is not old becomes 
impaired, wp may infer that unless there is actual 
disease, the symptom indicates overwork of the mind, 
precisely as bodily weariness indicated that the body 
has been overwrought. We may, perhaps, bo led to 
inquire hero whetlfcr a distinctiou sliould be drawn 
between loss of memory, as shown by a weakening of 
die power of committing to mind now matter (of 
whatever kind) which wo may wish to remember, and 
the passing away from the mind of matter which had 
been already committed to it, and retained so long 
and so recently that its being forgotten can be ex- 
plained only as Sue to some marked and recent change 
in the state of the mind. Suppose, for instance, that 
after carefully noting a number of facts, which under 
ordinary conditions wo should remember thencefor- 
ward for weeks, we find that they have left no 
suflBcient impression on the mind ; hero we obviously 
have evidence that the power of attention on which, 
in the first instance, memory depends, is for the time 
being enfeebled. Can we, how4Ver, infer that it is 
* ^ 4 
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weakened in the same way and in the same degree as 
wo should judge it to be i£ wc found that numbers^ 
dates, names, or words, which wo had had occasion 
to emplby daily for years, were suddenly clean for- 
gotten P Making use, as wo conveniently may (though 
wo must not place too much* stress on the method), 
of the analogy between bodily and mental relations, 
'we may compare a change of the former kind to, a 
diminution of the power of acquiring some new feat ; 
a change of the latter kind, to the sudden loss of a 
feat already acquired and long practised. It can 
hardly bo doubted that an athlete who should find 
himself unable to perform some now gymnastic trick, 
which he had supposed well within his powers, would 
not be so much struck by the circumstance, as ho would 
be if he should suddenly find himself unable to achieve 
a feat in "which he had hitherto found no difficulty. 

Let us inquire, however, whether known cases of loss 
of memory of either kind afford any means of aiisw^T- 
ing the question which has thus arisen. Of course, 
those cases in which the trouble has been only tem- 
porary, though far more numerous than those in which 
loss of memory has been symptomatic of actual dis- 
ease, stand far less chance of being kept on record, 
60 that wo may have to consider cases of the latter 
kind to discover the relative importance of the two 
forms in which loss of memory may be noticed. , The 
reader must not judge from cases thus cited that 
either class of symptoms is hecessarily, or even pro- 
bably, indicative of serious brain mischief. 
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Wo will begin, however, with a caso in which the 
tr(»ablo was only temporary, and, moreover, its cause 
obviously iiidiciilod. 

Sir Henry Holland gives the following suggestive 
M-ccount of a transient loss of memory due to fatigue. 
It will be seen that the failure of memory belongs to 
the second class above referred to, that, viz., in which 
^^^lat had been long and well known is vsuddcnly for- 
gotten. I descended,” he says, on the same day, 
two very deep mines in the Harz Mountains, reinaaning 
some hours underground in each. While in the 
second mine, and exliaust(Ml both from fatigue and 
inanition, I felt the utter impossibility of talking 
longer with the German Inspector who accompanied 
me. Every German word and phrase deserted my 
recollection, and it was not until 1 had taken food and 
wine, and been some time at rest, that I regained 
them.” This case would seem to show that transient 
los« of memory, even of this kind, need not be re 
garded as necessarily an alarming symptom, 

».The following case points in the same direction 
even more decisively. A gentleman,” says Dr. 
Winslow, “ well known for his intense passion for 
field sports (living, as may be said, upon the saddle 
during the greater part of the year), frequently com- 
plained of transient attacks of loss of memory after a* 
hard with the hounds. His remedy for this 

affection was half a pint to a pint of port wine at a 
draught I The effect of this heroic dose of vinous 
stimulant upon the depressed energy of the brain was 

1 2 
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evidenced by the memory immediaiely recovering its 
vigorous activity.’^ would, however, be unwise to 
infer that this sportsman, in thus prescribing for these 
attacks, showed himself the physician of the pro- 
verb relating to fools and pliysiciaus. The remedy 
was a dangerous one. llis was specially a cage where 
prevention wjis better than cure. The transient 
attacks of loss of memory showed that the hard dnj’s • 
run with the hounds overtaxed his strength, lie 
would have done wisely to have limited his exertions 
in the field (not giving up hunting, but restraining his 
zeal on those occasions when tlic day's run promised 
to be harder tluin usual). 

The effect of wine used regularly, not in pint 
draughts, is in many cases undoubtedly good where 
the memory is apt to fail. Wo have an illustration of 
this in the following case, belonging to the first of the 
two classes above considered, A gentleman whose 
mental and physical powers had been severely taxed, 
lost all power of recollecting recent events, "Whilst 
engaged in active conversation, he was able, by a 
strong effort of will, to retain possession of the ideas 
suggested by others to his mind ; but if there were 
the slightest interruption, even to the extent of a 
minute, in the conversation, he lost all recollection of 
#what ho had been previously saying. This gentle- 
man had been living for some weeks below with 
the view of enabling him to perform au amount of 
mental work requiring for its execution the lengthened 
concentration of clear and vigorous intellect. Hg, 
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had been in the habit of drinking a fair portion of 
wine, but had unwisely abandoned the use of stimu- 
lants, fancying that by so doing he would be ’better 
fitted for clear-headed mental occupation.” Under 
Dr. Forbes Winslow's advice, the patient "lived 
generojjs'iy, took iron tonics, quinine, and valerinnato 
of zinc, and resumed his daily quantity of wine, 
14iis treatment eventually restored his memory to a 
state of health.” Dr. Forbes Winslow adds that ho 
has known other instances of temporary loss of memory 
cured within short time by the i'ree use ol' tonics and 
stimulants. " In these cases,” ho says, '^the brnin is 
generally in starved and impoverished condition, 
arising from a deficient supply of blood; it is in a 
state of enervation and inanition.” On the other 
hand, the excessive use of stimulants produces unmis- 
takably mischievous effects. Temporary attacks of 
I loss of memory have been caused by intemperance. 

" By an old Spanish law,” Dr. Winslow mentions, " no 
person was ^ladmitted into the witness-box to give 
evidence in a disputed case who was proved to indulge 
in habits of intemperance, as an excessive use of 
stimulants was considered to weaken and destroy the 
memory.'^ 

The following case is one of those in which sudden 
failure of memory implies serious cerebral misehief. 
"An ^inent provincial surgeon, of large and anxious 
practice, was seized with a sudden failure of memory . 
He forgot all his appointpents, and to such a degi*ee ^ 
was the faculty of retention impaired ” (so far as the 



278 


NATURE STUDIES. 


names and cases of patients were concerned) '^that he 
was obliged to make memoranda of every trifling 
and minute circumstance wbicli it was important for 
him to remember, and to these he was constantly 
referring in order to refresh his memory. This attack 
was preceded by headache, of which he ha^ com- 
plained for nearly a fortnight.^^ Up to the period of 
tlie case being brought to the attention of Dr. PorlJf*s 
Winslow, who treated it, no suspicion had been enter- 
tained of the existence of any prior state of cerebral 
ill lu'alth, sufficient to account for the patient’s sudden 
loss of mental power. Dr. Winslow ascertained, 
however, that about eight weeks, or nearly three 
months previously ” (not a very clear way of putting 
the matter, by the way), the patient had been seized, 
whilst ill the act of applying a stethoscope to the 
chest of a patient, with severe epileptic vertigo. For 
about a second he lost consciousness. This had been ^ 
succeeded by an attack of distressing sick headache. 

“ Three days subsequently he had a sccopd paroxysm 
of giddiness, and nearly fell out of the carriage in 
which he was sitting at the time. His spirits sub- 
sequently became much depressed, but in a few days 
he again rallied, flattering himself that he had quite 
recovered. He made no mention of these attacks to 
any member of his family, and carefully avoided all 
conversation on the subject of his health wi^ his 
medical brethren.'^ “ When I saw this gentleman, 
Dr. Winslow, '^the pnly appreciable mental 
symptom was inability to retain in his mind, for many ^ 
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cdnsecutive minutes, any recent impressions. His 
pulse was feeble, face pallid, and general health shat- 
tered. His spirits were, however, at times buoyant, 
and the prognosis which he formed of his own case 
was favourable.^^ The result showed that he was a 
false prophet. Two weeks later he had an epileptic 
fit. He then became rapidly worse, and ten months 
after he died ^^in a deplorable state of mental im- 
becility/* “ * 

But against such a case as this, which was bbviously 
exceptional, may be set the following case, in which, 
under similar conditions, so far as appearances were 
concerned, a complete cure was effected : — -A barrister 
complained to Dr. Winslow of occasional attacks of 
enfeebled memory. He attributed this mental im- 
pairment,’^ says Dr. Winslow,. *^to the fact of his 
having been engaged as counsel the previous year in 
several anxious and severely-contested election cases. 
I advised an entire cessation from all professional 
work, but had great difficulty in persuading him to 
recognise the necessity for a complete abstinence 
from mental occupation. He promised a guarded 
acquiescence in my strict injunctions, but finding 
himself relieved after an interval of a few weeks, he 
returned, in opposition to my solicitations, to his 
chambers, and recommenced active practice. As I 
predicted,’^ proceeds Dr. Winslow, “he soon brdke 
down, and I was once more conferred with. He then, 
acknowledged it to be a matter of vital necessity tUi^ 
he*should give his mind prolonged rest, and agreed 
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unreservedly to do so. I kept him for a period of 
two yea/rs from all anxious and severe mental occu- 
pation^ and by that time his powers of mind had 
rallied to a surpi'ising extent; in fact, they became, 
according to his own impression, more vigorous than 
they were prior to his attack of illness. For many 
years this patient has continued steadily at work, 
never having had a return of loss of memory. 1 
should premise that T exti’acted from him a promise 
that he Would read no briefs after dinner, lie has 
rigidly adhered to this understanding, but being an 
early riser and a man of remarkable quickness of 
apprehension, ho is enabled to master a large amount 
of work before breakfast. I also made it a sine qua 
von that he should go abroad every year for a period 
of two moifths, thus ensunng for him a complete 
diversion and relaxation of mind from all injurious 
pressure. He has scrupulously complied with my 
instructions, and the result is an entire'*freedom from 
all symptoms of mental impairment and cerebral dis- 
order.*^ A case such as this is full of encouragement, 
beoause here it would seem that at the outset over- 
work had seriously injured the brain, yet attention to 
a few simple rules resulted in a complete cure. 

Apart from actual injury to the substance of the 
brain, transient loss of memory seems to be usually 
cafSted by a deficient supply of blood to the brain, 
whether through loss of blood generally, or owing 
defective circulation. This is illustrated by the 
following case A lady had been reduced to a stite 
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of such extreme prostratiou by haemorrhage, that for 
nearly a week she seemed simply lingering between 
life and death. After this she remained for a long 
time ill a state of extreme mental depression and 
vital prostration. When she was able to articulate, 
her husband was astonished t<i find that her momory 
was paralysed. She had forgotten where she livc^d, 
^10 her husband was, how long slio had be(‘n ill, the 
names of her children, and, in fact, her own haine 
was obliterated from her recollection. She was unable 
to call anything by its right name. In attempting to 
do so she made the most singular mistakes. She had 
been in the habit, before her illness, of speaking in 
French, her husband being a Frenchman ; but while 
in the state of mind described, she seemed to have 
lost all recollection of the French language. When 
her husband spoke to her in French, she did not seem 
to understand in the least what he was saying, though 
she could at'' this time speak English without difR- 
culty. Seven or eight weeks elapsed before her 
memory began to improve, and months passed before 
her mind regained its original strength.” 

Intense cold seems to have the power of paralysing 
the momory. During the retreat from Moscow, many 
of Bonaparte's officers and men found their memories 
greatly enfeebled. Bonaparte himself was affected, 
especially as to dates and names. For a timS^ he 
was constantly confusing one person with another, 
and making odd mistakes in dates.” In his 6 ase 
the affection of the memory lasted only a few 
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days;* but oue of Bonaparte’s aides-de-camp lost 
his memory for several years. 

Instances sucb as these enable us to understand the 
true meaning of those comparatively slight attacks of 
failure of memory which most of us experience from 
time to time. In the first place, we do not find much 
evidence eucibling us to assign to one or other of the 
two classes of memory-failings above indicated 11*“ 
greater or less degree of importance, whether such 
failings occur in a marked or slight degree only. 
Inability to commit new matter to the memory with 
customary facility seems as likely to bo a sign of 
mischief as inability to recollect matters forming 
(ordinarily) a part of our stock of familiarly known 
facts. Again, it is clear we need not fear that tlu> 
mind is necessarily going astray because for a time 
the memory fails in slight degree. We see that very 
serious failures of the power of memory may occur 
where the brain has suffered no irreparable mischief. 
But since we see that much overwork will cause 
serious temporary mischief of this particular kind, we 

^ During this time Buiuiparte’s mind seems to have been 
affected. “ He merely made some gestures of melancholy resig- 
nation on every occasion when,” during the battle of Semenowska, 
the aides-de-camp sent by Ney “informed him of the death of his 
best generals. He rose several times to take a turns, but 
immediately sat down again, Every one looked at the Emperor 
with astonishment. Hitherto, during these great shocks, he hud 
displayed an active coolness ; but here only a dead calm, a mild 
and sluggish inactivity.” Count Segur, referring to Napoleon’s 
state at this time says ; “The Eussian autumn had triumphed 
over him.” 
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leam that where a slight lapse of memory is noticed^ 
the indication may be taken as a sign that rest is 
needed. But there are, as we have seen, other ways 
in which this special power may come to be affected ; 
so that il* the memory should show signs of failure 
where we have no reason to believe that overwork has 
caused the mischief, we may infer that som© one or 
"^ther of the causes which, as we have seen, may affect 
the memory seriously have operated injuriously in 
slight degree. Nor in general need we be in much 
doubt as to the true nature of the cause, simply because 
we cannot fail (usually) to recognise in the circum- 
stances preceding the attack the origin of the mischief. 
Thus, although a serious failure of the memory con- 
sidered apart from the circumstances preceding it 
might leave the physician in^doubt whether depletion 
or plethora (to mention two possible causes) Had 
produced the mischief, yet the physician, apart even 
from an examination of the patient^s condition, could 
learn at once from him whether either of these two 
opposite conditions had existed before the attack. In 
like manner, any person whose memory sud4enly 
seemed weakened could, as his own physician, ascer- 
tain (unless, indeed, his memory failed to remind him 
how he had passed the hours or days preceding the 
attack) whirther the mischief resulted from deficiency 
or excess in the amount of food or stimulants he had 
previously taken, whether the proper remedy would 
be, on the one hand, some su^h medicine as a glass of 
wine and a chop, or, on the other hand, a diminution 



NATURE STUDIES. 


284 

daring two or three days of the amount of food 
consumed, or the avoidance of some of the more 
stimulating articles of diet. Here, however, we are 
considering rather those mental troubles which are 
produced by mental work, whether relating to subjects 
of great difficulty or carried on too long. We would 
notice also that in dealing with other indications of 
mental mischief wo need not be careful to show liow*^ 
the more serious cases of each kind suggest the 
significance of the slighter and far commoner mental 
troubles which form our real subject of inquiry ; for 
this reason, simply that what we have hero said about 
failure or loss of memory applies equally to other 
signs of temporary mischief. 


II.-DLSTRAOTED ATTENTION, 

The next of these signs — one, indeed, which man 57^ 
mental pliysiologists set first — ^is an inability to fix the 
attention on any subject till the mind has done with 
it. We have taken the failure of memory first, simply 
because we believe that this symptom can ordinarily 
be recognised earlier than inability to fix the attention. 
The fact would seem to be that since in the ordinary 
processes of thought, we first recognise or ascertain 
particular facts, and then commit them to the keeping 
of the memory, the latter process is naturally the one 
which first fails us. That it should be taken first is 
indicated, too, by the ^circumstance that although 
many cases can be cited of persons who, although 
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able to direct their attention to a sul)ject, are unable 
to retain in their niuinory what lias been suggested to 
their thoughts while thus directed, no case is ou 
record in which this state of things has been reversed, 
and a person has been able to remember recent 
facts distinctly after he had lost the power of arriv- 
ing at fresh ideas by efforts of attention. To raen- 
"^ion only one case of the former kind, Dr. Winslow 
tells of one patient whose memory as to recent events 
was seriously damaged, while yet his perceptive facul- 
ties and reasoning powers ^wero not at all affected. 

“ He convorsod with great sagacity, fluency, and 
iicutoncss on every subject, but if 1 permitted a second 
to elapse in tlio conversation, be entirely forgot wliat 
he had been previously talking *of.^^ Fr^pm the time 
when his memory thus failed him, he retained his 
former power of reasoning. lie could discuss at 
short intervals the most subtle and abstruse political, 
professional, and literary matters with apparently un- 
impaired mental vigour; but his memory never reco- 
vered its healthy tenacity It may hence be inferred | 
lliai Wmporary loss of the power of fixing the. atten- 
tion (which must be carefully distinguished from mere 
forgetfulness, that is, the habit of being inattentive}, 
is more likely to be a sign of serious mental mischief, 
than failure of the power of memory. Yot the 
former, like the latter symptom, indicates in the great 
majority of cases, no serious mischief, though it would 
be exceedingly unwise to overlook it. 

The fiailoro of the power of directing the attention 
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a subject may show itself in several ways. Thus 
the mind may bo unable oven to begin the study of a 
subject; or it may begin the study and presently 
wander off to other subjects, despite the most anxious 
efforts to restrain it from so doing; or suddenly it 
will seem to cease its action, remaining for a short 
time confused and as it were lost, and then resuming 
the consideration of the same subject at the pointT 
where it had left it, and apparently as acutely and 
attentively as before. Those three forms of distraction 
are of different significapco as symptoms of mental 
trouble. The first, though undoubtedly it would be 
vei*y serious in this respect, if persistent, nearly 
always indicates only that the mind wants rest, and 
no one who is wiso^will neglect the warning. The 
second equally implies that the mind wants rest, 
though not in equal degree. But the third is usually 
a sign of serious mischief. We consider it here, 
not as belonging to those indications of mental dis- 
turbance which, without being alarming, should be 
attended to by all who. wish to keep their brains in 
good working order, but because the nature^ of the 
cerebral mischief indicated by such symptoms has 
been ascertained, and wo may hence infer the general 
nature of the mischief indicated when the less serious 
symptoms of distraction are recognised, and may so 
judge what is the appropriate remedy. For, unfor- 
tunately, several of the cases in which the mind Iibs 
been observed suddenly to becdb^confused or lost, 
reaaming its activity and clearness after a abort 
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interval, have been followed by severe illness, which 
has proved eventually fatal. 

Amengst the most remarkable and carefully- 
observed cases of this kind is that of King Oscar of 
Sweden, the circumstances of which were minutely 
detailed by Dr. P. 0. Liljewalch, the king^s first 
physician. King Oscar had enjoyed fairly good health 
^ring the greater part of his life ; but before his last 
illness it had been noticed that occasionally the heart's 
action was irregular, oftener in spring than in other 
parts of the year. In 1851 the heart became very 
irregular in its movements, and the digestive functions 
were impaired. Although he soon after recovered fb 
some degree, an attack of typhus fever, following the 
loss of a beloved son, severely tried his epnstitution. 
When slowly recovering strength after this, he un- 
wisely omitted his usual autumn rest and excursion, and 
devoted his mind to political matters requiring close 
and anxious attention. In 1857 his health again gave 
way, and it was at this time that the nervous mischief 
was first noticed, which subsequently proved the 
characteristic feature of the king's illness, and, in Dr. 
Liljewalch's opinion, brought him to his death.” 
The first trace of this nervous disease, says Liljewalch, 
'' z^anifested itself long since, although it was not 
until the last six or eight years of his life that, as wo 
have seen, it occurred with more definite, and at last 
with such threatening symptoms, Ko one who had an 
opportunity* of obscilv|hg him during a long period in 
his daily intercourse, could avoid being amazed at the 



288 


NATURE i^TUVTE^i, 


very extraordinary power the king always exhibited of 
retaining in liis memory the most varied details, or 
could cease admiring^' ‘(really one could iniagipe that 
some few could achieve this, however impossible it 
might seem to the courtly Liljowalcli) “ the rapid 
apprehension, the unerring judgment, and the singular 
clearness of statement which were. exhibited whenever 
he spoke, liut at the same time he could not 
to recollect how the king sometimes, in the middle 
of a conversation to which ho was directing all his 
attention, would of a sudden appear to bo abstracted, 
and would actually transfer his thoughts to some other 
subject on which, unless he might bo disturbed, ho 
would allow them to rest, usually only for a few 
moments, but sometimes for many minutes, after 
which the conversation ivpuld be resumed as if it had 
not been interrupted. The peculiar expression of the 
king^s features — particularly his look, assumed on such 
occasions, and the spasmodic state, or the involuntary 
movements which at the same time took place in one 
or other part of his muscular system — render it pro- 
bable that this distraction, which at times was of 
frequent recurrence, was due to an incipient affection 
of the central organ of thought. This symptom, 
referable to the most important orgau of the nervous 
system ” (thp care and ingenuity with which the couH 
physician avoids any direct statement that the king’ ^ 
brain was effected is worthy of all praise) ‘^was of late 
years accompanied, as has already mentioned, 
with inoreasing weakness in the muscles of the 
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lower extremities, and with uncertainty irf the combi- 
nation of movement, probably depending on a com- 
mencit^^ organic change, either in the organ alone on 
which the power of motion depends, or else in that 
by which the co-ordination of movements is effected/^ 
The king himself was not misled by the phraseology 
in which the court physicians endeavoured to cloak 
fact that his brain was disordered. ‘‘ Incapacity 
to discharge his royal functions now brought on a 
deep melancholy, and the king, even in the com- 
mencement of his illness, expressed his conviction of 
its incurability.” The strength of the body failed 
more and more as "the organ on which the power of 
motion depends” became more and more diseased. 
"The lower extremities, the muscles of which were 
always weak, began to tottei^under the weight of the 
body, and at the same time the power of combination 
for the motions of those parts was impaired, and the 
king was troubled with vertigo, parti cula.rly accom- 
panying the movements of the head, and with vomiting, 
which symptoms, in combination with diminution of 
strengtlf and the occurrence of involuntary muscular 
spasms, indicated the existence of a more deeply-seated 
affection, probably a softening in the central nervous 
system.” (One could imagine that as, of old, Spanish 
courtiers adopted the conventional hypothesis that a 
Queen of Spain has no legs. Dr. Liljewalch held that 
the Kings of Sweden, and "royal personages gene- 
rally, have no brains.)*^ The means employed to com- 
bat the disease produced no good effects; ^'tho 

u 
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paralysis^ which commenced in the lower extremities^ 
gradually increased, and, after the king, feeling his 
inability any longer to" fill the high position to which 
Providence had fcaMed him, transferred into the hands 
of the crown prince the government of tho United 
Kingdoms, his deep melancholy gave way to a pro- 
gressive indifference, even for those things which in 
his health ho had regarded with the most lively inj^a- 
rest/^ The rest of Dr. Liljowalch^s account relates to 
the gradual failing of King Oscar's powers, mental 
and bodily, and is too technical to be quoted verbatim , 
It is noteworthy that the power of speech began to be 
affected early during the progress of tlie disorder, and 
later was lost altogether. From this we should be led 
to regard failure in the power of verbal expression as 
a later, and therefore a. more alarming, symptom of 
cerebral mischief, than diminution of the power of 
fixing the attention. The post-mortem examination of 
King Oscar revealed extensive disorganisation of the 
brain. 

A case somewhat similar to that of King Oscar is 
related by Dr. Forbes Winslow: — A gentleman con- 
nected with the Stock Exchange was suspected to 
have disease of the brain. His symptoms were as fol- 
lows; general muscular weakness, occasional paroxysms 
of severe headache, slight paralysis of the superior 
palpebrse and of the left eye, occasional sensation of 
pumbness in the right foot. The mind was not appa- 
rently at all. impaired. He continued, up to the period 
of my being consulted, fully competent to discharge 
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all his commercial duties, attended to Ins accounts* 
and wrote letters of business with his usual ability 
and clearness. His brother informed me that at times 
he was greatly fl/jstracted and distracted; that w’hilst 
engaged in conversation, he would suddenly pause, 
put his hand to his head, and appeared vexed with 
himself at having lost all consciousness of what ho was 
s^^i^ing. This symptom was observed two years before 
any question arose,’ or suspicion existed, as to the 
state of the brain ! The family, judging from the 
subsequent progress of the case, were of opinion 
that the cerebral disorder was first exhibited by the 
sudden lapses of thought to which ho was subject 
for many years previously to the manifestations of 
other and more unequivocal symptoms of brain dis- 
ease. Such, also, was my opinion In about 

a year and a half he died, quite paralytic. Consider- 
able organic disease of tho brain was discovered after 
death.^' 

In another case, which also ended fatally, an Irish 
barrister, three years before an attack of acute mania, 
was observed to stop occasionally while addressing 
the courts of law, as if for the moment lost. ''So 
marked was this symptom, that a professional friend, 
often associated with him in the conduct of legal 
matters, considered it his duty to direct the attention 
of the gentleman’s wife to the fact, considering that 
such attacks of mental distraction, on occasions when 
it was of essential importance for the mind to be in a 
state of continuous activity, looked suspicious, and, 

V 2 
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according to his judgment, were not consistent with a 
healthy state of the brain " About two years after 
this peculiarity had been noticed, this patient expe- 
rienced a slight epileptiform seizure whilst at his 
chambers, during a very hot day in the month of July, 
As this attack was considered to have been one of 
syncope, and to be caused by the then high state of 
the temperature, little or no notice was taken of •it. 
Previously to travelling on the Continent, he had 
been working unusually hard, eating and drinking 
very sparingly, sitting up late at night, and rising 
early in the morning. In fact, he acted with great 
indiscretion and imprudence, and the result was an 
attack of brain disease, affecting the mind, a fort- 
night after his arrival in Paris In this case, the 
jmt-mortem examination revealed the existence of 
chronic disease of the membranes of the brain — mis- 
chief which seemed to have lasted for a considerable 
time before death. 

As wo have already explained, it is not so easy to 
find illustrative cases of the less alarming forms of dis- 
traction. Even in cases where serious mischief has 
followed these slighter mind-troubles, the symptoms 
immediately preceding such serious illness have com- 
monly been of a more marked kind, and these alone 
have usually been regarded as really belonging to the 
case. Nevertheless, all who have given careful atten- 
tion to mental maladies, can speak of instances in 
which the less serious forms o^ distraction have been 
noticed early in the progress of cerebral disorders } so 
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that, though they need not alarm those who note them in 
their own case, they should not be neglected. They are 
always signs that the mind wants rest, and they may 
be signs that some more specific remedy is required, 
which can be readily determined by noting whether 
rest brings relief. I am anxioua,^^ says Dr. Forbes 
Winslow (and it could be wished that throughout his 
valuable work he had been similarly careful to avoid 
occasioning unnecessary alarm), ^‘to attach no undue 
importance to this evidence of morbid intelligence, 
but I cannot close my eyes to the fact that a debili- 
tated power of attention is a prominent symptom in 
tho early stage of cerebral disorder. Cases of in- 
cipient brain disease have occurred in which patients 
have, previously to other symptoms, lost all ability 
to read continuously twenty lines of a book without 
a painful effort of thought.” It will be noticed that 
Dr. Winslow here puts distraction as a phenomenon 
preceding, in cases of cerebral disorder, the loss of 
memory: albeit, we believe that had he had the 
means of ascertaining the precise progress of mental 
disorder, in cases where he supposed this to have 
been the case, he would have found that the memory 
had begun to go in the first instance. he 

proceeds, there be impairment of attention and 
debility of memory, it is illusory for the patient to 
imagine that ho is able, until his physical condition of 
ill-health is attended to, by repeated and persevering 
efforts, to resuscitate these prostrated powers. In his 
attempt to do so he still further taxes the morbid 
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state of these faculties” (meaning, apparently, that 
lie overtaxes tho faculties, and makes them still more 
morbid), ‘^and, iastead of invigorating, still further 
debilitates, and often entirely extinguishes his intel- 
ligence.” This caution cannot be too carefully at- 
tended to. Eeturning to the analogy between bodily 
and mental powers, which we touched upon at tho 
outset, we may compare the power of attention ^o 
actual muscular strength, — as tho power of memory 
may bo compared to skill in mastering such and such 
feats of muscular dexterity, and acquired mental know- 
ledge to tho various athletic exercises which a man 
has learned to achieve. Now if an athlete finds that 
his bodily strength is unequal to a task which has 
hitherto been well within his powers, he would not 
think (if he wore wise) of trying repeatedly to achieve 
the muscular effort which he has found too much for 
him. Or (extending the analogy to other ways in 
which the power of attention may fail) if an athlete 
finds that he is unable to continue some muscular 
effort so long as usual, he does not compel Nature to 
achieve the task which for the nonce has become too 
great for him. In either case ho perceives that for 
the time being he is not himself, and by rest or change 
of some kind (diet, mode of training, or the like), 
he seoks to restore his powers. At any rate, if ho is 
60 unwise, in either case, as to endeavour to master 
Nature, he increases the mischief, and may entirely 
lose the powers which had been weakened, and might 
otherwise have been soon restored, or might at least 
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have been saved from further weakening. So, remem- 
bering how close in reality is tlio analogy between the 
mental and bodily powers, we can well believe Dr. 
Forbes Winslow, when he tells us that when the 
attempt to fi s and concentrate tliet houghts requires 
a continuous, painful, and vigorous effort of the will, 
serious and irreparable injury may be done to the 
delicate organisation of the brain and mind by inju- 
dicious attempts to exercise, stimulate, and force into 
activity the morbidly flagging and sluggish mental 
faculties/^ These symptoms show that the brain is 
for the time being unfit for sustained action or for 
intense action, tliough not necessarily (or even pro- 
bably) diseased, and that rest is essential to restore 
iLs enfeebled energies. Whether such rest should bo 
long-continued or not, will depend upon the question 
whether the symptoms of weakened powers of atten- 
tion are marked or otherwise, and also in no slight 
degree 011 the length of time during which these 
symptoms, whatever they may be, have been neg- 
lected. If they are attended to so soon as they are 
noticed (in which case they will probably bo slight), a 
very brief rest will generally restore to the mind its 
wonted energies. Many a man, who in the midst of 
prolonged and arduous mental exertion has noticed 
signs of flagging in his power of attention, has found 
in even half an hour of sound sleep a remedy more 
effective than a three months* rest would be after such 
signs had been neglected during several successive 
weeks of mental labour. 
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Soine physiologists assert that defective speech^ the 
next symptom which wo have to deal with, has been 
the first symptom noticed in cases of cerebral disorder. 
Dr. Forbes Winslow says: — ^^The first evidence of 
approaching apoplexy and paralysis is occasionally 
a sudden loss of speech.” This may have been the 
first symptom noticed, but we question very much 
whether it has ever been the first symptom which has 
existed. 

We ought to distinguish, perhaps here, between 
defective speech and defective power of expression 
(by words indicated otherwise than by actual articula- 
tion). In fact, an important distinction exists even 
between the loss of the power of articulation and the 
affection of the vocal organs indicative of cerebral 
disease. Here, liowever, we consider generally the 
impairment of the power of linguistic expression 
which usually precedes serious mental trouble, and is 
often enough noticed where rest only or change of 
diet is necessary as a remedy. Usually, however, this 
symptom is serious. Indeed, one writer on the sub- 
ject of cerebral disease remarks that it is a most 
unusual circumstance for the symptom to exist with- 
out being followed by acute cerebral mischief. Possibly 
the remark refers only to the absolute loss, whether 
for a short or long period, of the power of expressing 
ideas by language, spoken or written. That the power 
of expression may be effected, and even for a time 
affected seriously, while nevertheless there is no 
serious cex'ebral mischief, is within the experience of 
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most persons who have occasion to exercise this power 
freely. The symptom, like others we have dealt with 
here, is one to bo noticed, and its warning voice should 
bo heeded early. This done, there is usually little 
occasion for alarm, startling though some of the 
stories now to be related may appear. 

Dr. Winslow relates that “a literary gentleman, 
whoso vocation in life was that of a public lecturer, 
noticed for nearly eight weeks before he was seized 
with paralysis, that occasionally whilst speaking he 
lost for a second or two all power of articulation. 
This occurred on five or six occasions previously to an 
attack of decided hemiplegia. This patient had taxed 
his powers of mind to their utmost by lecturing twice, 
and often thrice, a day; but independently of this 
amount of literary labour, hfe had been exposed to 
much anxiety n'spcctirig family matters, and this had 
produced restless, and, in some instances, sleepless 
nights.'^ 


III.-PARTIAL LOSS OF SPEEOIL 

Let us consider next a case where the almost com- 
plete loss of the power of fixing the attention was 
followed by the partial loss of the power of expression, 
— a sequence which would, we believe, be far more 
commonly noticed than usual wore all the circum- 
stances of each case carefully noted. The case also 
illustrates the dangers resulting from the endeavour 
to over-tax the powers of nature ; — 1 was engaged 
this morning, says Dr. Alexander Crichton, " with 
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a great number of people, who followed each other 
quickly, and to each pf whom I was obliged to give 
my attention. I was also under tho necessity of 
writing much, but the subjects were various, and of a 
trivial and uninteresting nature, and had no con- 
nexion the one with the other ; my attention, there- 
fore, was constantly kept on tho stretch, and it was 
continually shifting from one subject to another. 
At last it became necessary that I should write a 
receipt for some money I had received on account of 
tho poor. I seated myself, and wrote the two first 
words, but in a moment found that I was incapable 
of proceeding, for I could not recollect tho words 
which belonged to the ideas that wore present in my 
mind. I strained my attention as much as possible, 
and tried to write one letter slowly after tho other, 
ill ways having an eye in order to observe whether 
they had the usual relationship to each other ; but I 
remarked, and said to myself at the time, that the 
characters I was writing were not those which I 
wished to write, and yet I could not discover where 
the fault lay. I therefore desisted, and partly by 
words and syllables, and partly by gestures, I made 
tho person who waited for tho receipt understand that 
he should leave me. For about half an hour there 
reigned a kind of tumultuous disorder of my senses, 
in which I was incapable of remarking anything very 
partid^lar, except that one series of ideas forced them- 
s^ves involuntarily into my mind.'' The patient goes 
on to describe the various thoughts which occurred 
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to him at this time, and how he tested his mental 
condition by thinking of the principles of religion, 
conscience, and the future life, finding to his relief 
that those principles he found '^equally correct and 
fixed as before (a degree of assurance which some 
do not possess who are quite free from mental dis- 
order). Passing over these matters, as not bearing 
specially on our subject, we find that so soon as he 
tested his power of expressing his ideas, either by 
spoken or by written words, he found that for the 
time being the power was lost. I endeavoured to 
speak, ill order to discover whether I was capable of 
saying anything that was connected; but although I 
made the greatest efforts of attention, and proceeded 
with the utmost caution, I perceived that I uniformly 
spoke other words than 1 intended. My soul was at 
present as little master of the organs of speech as it 
had been before of my hand in writing. Thank God, 
this state did not continue very long, for in about 
half an hour my head began to grow clearer, the 
strange and tiresome ideas became less vivid and tur- 
bulent, and I could command my own thoughts with 
loss interruption.^’ It is interesting to notice how the 
loss of'the power of expression was associated thus 
with confusion of thought and inability to fix the 
attention. “I now wished,” proceeds the patient, 
to ring for my servant, and desired him to inform 
my wife to come to me.” (The power of correctly 
expressing his ideas does not seem to have been 
possessed in any very remarkable degree by this 
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gentleman, even when his mind had full}? recovered 
its usual health.) “ But I found it still necessary to 
wait n. little longer, to exercise myself in the right 
pronunciation of the few words I had to say, and the 
first half-hour^s conversation I had with her was, on 
my part, preserved with a slow and anxious circum- 
spection, until at last I gradually found myself as 
clear and serene as in the beginning of the day. All 
that now remained was a slight headache. I re- 
collected the receipt I had begun to write, and in 
which I knew I had blundered, and upon examining 
it, I observed to my great astonishment, that instead 
of the words fifty dollars, hciog one half- yearns rate, 
which I ought to have written, the words wovo, fifty 

dollars, through the salvation of Ura , with a break 

after it, for the word ‘ Bra^ was at the end of the line. 
I cannot recollect any business I had to transact that 
could by means of an obscure influence have pro- 
duced this phenomenon. it, ^ 

In this case it is obvious that the temporary loss of 
the power of verbal expression was occasioned by 
overwork ; but it is noteworthy that the work was of 
a special character, involving the special exorcise of 
the power which failed first (that of fixing the atten- 
tion). It may be worth while to inquire whether that 
kind of mental confusion, which, when it has passed 
beyond a certain point is followed by impairment of 
the power of speech, is generally or often a conse- 
quqpce of distracting occupations. The following case 
seems to some degree to bear on this question. It is 
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related by Dr, Watson. A patient who had had an 
attack of apoplexy seemed to be recovering under the 
influence of perfect quiet. But, after a long and 
imprudent conversation with a friend, he suddenly lost 
the thread of his discourse, and could not recover it.^^ 
Memory was affected first, be it observed : next went 
the power of attention. '‘Then he became oonfnsed.^^ 
Thirdly, the power of speech was affected. “ Ho 
misapplied words. I asked Inin how he felt, lie 
answered, 'Not quite right, ^ and this he repeated very 
many times, abbreviating it at first into ' not right, ^ 
and at length into 'n'ight.^ Wishing to mention 
^ ca7nphor/ he called it ^paviphlat.^ I mention these 
as specimens.” Afterwards, signs of bodily weakness, 
indicating paralysis, were observed. Tlio weakness 
degenerated gradually into coinplete palsy, and before 
long the case ended fatally. In this case the patient 
had not suffered originally from undue mental work, 
the n^ental trouble being caused by an al^scess. But 
the case seems to illustrate well the trying effect of 
distracting conversation on a wearied, weakened, or 
(as in this case) diseased brain. 

The tendency to use one word for another, where, 
so far as meaning is concerned, there is no connexion 
whatever, though there is some resemblance of sound, 
is one which probably most literary men have noticed 
at times, when they have been wearied or their atten- 
tion has been much distracted. It is not by any 
means so alarming a symptom as temporary failuje of 
the power of articulating words, or actual inability ta 
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write the desired words; but it is a circumstance 
which should not be overlooked. A little rest, or 
the substitution for while of some light reading 
for hard brain-work, will generally set matters right. 
If not, a longer rest or' open-air exercise should 
be taken. Time will be gained by waiting till the 
brain is fitter for work. I have repeatedly had 
occasion to time myself over certain forms of literary 
work, and my experience has been this, that where 
four or five hours are to be occupied in steady work, 
a good half-hoiir will often be saved liy taking half 
an hour^s sleep, when such signs of mental weariness 
ar(^ noticed as liare been described above. There is, 
however, one point to be observed. Eost must be 
taken as soon as such signs are recognised, fat* if an 
effort is made to struggle against the occasion for 
rest, the power of resting may be lost. Precisely as 
an over-tired pedestrian often tries in vain to sleep 
when he hals but a short time for rest, so the over- 
wearied brain may be kept by confusing thoughts 
from obtaining rest. 

IV.— THE ECHO SIGN. 

A symptom called the echo sign, which usually 
indicates very seric)u3 brain mischief, has, like other 
such signs, its analogue among the symptoms of minor 
mental trouble. Most of us have noticed how, when 
we weary and overworked, we are apt to repeat 
memally words or sounds which we have heard or had 
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occasion to utter. Sometimes tho tendency becomes 
exceedingly annoying — a circumstance which^ though 
not necessarily indicating seribus mischief, must bo 
regarded as a warning wot to be neglected. On one 
occasion, a time of great domestic trouble, I was 
haunted for two or three days in succession by these 
three chords, repeated in the way here indicated. 



They had been first hoard (or imagined, perhaps) 
during church-time on a calm, still Sunday, when, 
after several days of cold and bitter winter weather, 
the suiv shone brightly, and the air was warm and 
pleasant. There was illness even unto death ” in the 
house, and a loss such as changes the colour of life 
was approaching. But probably, long and anxious 
night- watching had more to do with ibis strange 
affection of the mind than anxiety or sorrow. The 
haunting chords ceased only during sleep (a trained 
nurse had the evening before taken my place) ; when 
consciousness returned, after heavy dreamless sleep, 
the chords were heard again, now loud and clear, 
anon distant and indistinct, usually in slow succession, 
with rather long intervals between each triplet, but at 
times less slowly and with scarcely the intermission 
of a single bar^s rest. At another time, I should 
probably have been rendered exceedingly anxious^by 
the monotonous repetition of these mental chords. 
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though I might have found it difficult to detormine 
whether they indicated or were the cause of mental 
mischief. As it whs/ other thoughts engrossed my 
mind too much to allow of any anxiety on this account ; 
and after a few days the chords ceased to trouble me ; 
though to this day I am careful not to allow the mental 
voice to flutter these sounds to the mental ear, lest 
again the chorda should begin to be monotonously 
repeated. It is probable that this particular mental 
trouble ceased as it began, apart from any act on 
my own part ; still it may be worth mentioning 
that I obtained relief, and was, at the time, under 
the impression that I had driven away the haunting 
chords, by adding mentally, after each set of six 
chords, a series of others, as follows ^ ^ 




I 


I noticed that the interval before the paired chords 
began to be mentally heard again, gradually increased, 
after the above plan had been followed, until the 
intervals of silence became so long that the mind 


‘ It is probably not necessary for me to explain to musicians 
that I know nothing whatever of harmony. Perhaps the above 
arrangements of chords is full of mistakes, so far as the laws of 
harmony are concerned, but it represents exactly, first, the chords 
wk|ft ttoubled me, and secondly, those which I added to put the 
foimer out of my bead. 



BRAIN TROUBLES. 


30 » 

could, as it were, forget that it was troubled by these 
haunting notes. 

The “ echo ” or repetition sign, as wo have said, is 
commonly indicative of serious cerebral mischief. Dr. 
Winslow was of opinion that it arose, to some extent, 
fyom that sluggish and abstracted state of thought, 
amounting to reverie, which is so often seen in cases 
of long- existing and, sometimes undetected affections 
of the brain. The mind seems incapable,'^ ho says, 
“of apprehending, under these circumstances, the 
most simple questions, and, parrot-like, repeats them. 
1 have noticed this symptom in other conditions of 
depressed vital and nervous power, but it more par- 
ticularly accompanies softening of some portion of the 
brain.^^ It can scarcely bo doubted that the monoto- 
nous mental repetition of words or sounds is indicative 
of mental trouble ; yet not necessarily or probably of 
any really serious mischief. Rest or change of occu- 
pation will in general prove a sufficient remedy. If 
not, it is time to seek for advice, though rather from 
a sensible general practitioner (preferably a family 
doctor) than from those who have directed special 
attention to cerebral diseases ; for the latter are apt to 
alarm patients by suggesting the possibility, or even 
the probability, of approaching mental derangement. 

As an illustration at once of the morbid "phenomena 
of speech, and of the tendency among certain students 
of mental disease to exaggerate the significance of 
such phenomena, wo may take the following passage 
from Forbes Wiuslow^s book : — “ It will not be 

X 
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out of place,” he says, “ to direct attention to a pre- 
cursory symptom, not only of approaching paralysis, 
but of insanity. I allude to the practice of many 
patients suffering from incipient brain and mind 
disease, of talking aloud when alone. A distinguished 
physician observed this symptom to precede an attaeijf; 
of paralysis, in the case of a nobleman who for many 
years was Prime Minister of this country. In many 
cases of irritation of the brain, as well as of structural 
disease, the patient is observed to talk to himself, and 
the commencement of insanity is often detected by 
this symptom.” True, Dr. Winslow goes on to say 
that this eccenti'ic habit is consistent with a perfect 
state of health of body and mind ; but these few 
words suggesting comfort to those who occasionally 
talk to themselves, are likely to be overlooked in a 
long passage indicating this common habit as one of 
the signs of approaching insanity. 


V.— lERITABILITY. 

Among the most characteristic signs of mental 
weariness, irritability may be mentioned. We use the 
word rather in its technical than in its ordinary sense. 
Nervous irritation may be indicated quite as much by 
gloom and inelancholy, as' by temper or impatience. 
When we find ourselves disposed to take unreasonably 
gloomy or unreasonably fretful views of our affairs, to 
bo troubled or vexed (that is, made sorry or angry) by 
trifling matters, we may be assured that there is some- 
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thing wrong with us. The inischiof may bo bodily, 
or it may arise from external ^ causes ; but usually — 
at any rate with those who exorcise the mind more 
actively than the body — ^the cause of the change is 
mental. It is not always easy to distinguish between 
Jhese various forms of irritability. Those who are 
affected by the east wind can ascertain, when they 
find themselves out of sorts, whether the wind is 
easterly or not; but it is probable that the mere 
liability to bo thus affected is a sign of nervous weak- 
ness, which may result from mental overwork.^ And 
there are some meteorological causes of irritability 
not so easily inquired into as the influence of an 

J Dr. Forbes Winslow dIscribes a curious instance of morbid 
irritability of this kind. “ A military man, suffering from severe 
mental dejection, was in the habit,’’ he tells us, “ of promenading 
backward and forward in a certtiin track, towards evening on the 
rampart of the town in which he resided. When he walked for- 
ward, his face fronted the east, where the sky wtis hung with black, 
ns was, alas ! his poor soul. Then his grief pressed doubly and 
heavily upon him ; he was hopeless and in deep despair. But when 
he turned with his countenance towards the west, where tffe setting 
sun left behind a golden stream of light, liis happiness returned. 
Thus he walked backward and forward, with and without hope, 
alternating between joy and melancholy, ecstasy and grief, in 
obedience' to the baleful and benign iniluencc[s] of the eastern and 
western sky 1 ” Alfieri says, in his “ Memoirs,” “ I have observed, 
by applying to my intellect an epccellent barometer, that I had 
greater or less genius or capacity for composition according to the 
greater or less weight of the atmosphere : a total stupidity during 
the solstitial and equinoctial winds ; an infinitely less perspicacity 
in the evening than in the morning ; and much more fancy 
enthusiasm, and invention in midsummer than in the intervening 
months. 

1C 2 
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oiisiurly wind. (lias it been commonly noticed, or is 
tlio cxpc'ricnca exceptional in the wi-iter^s ctise, that 
when the mind has been heavily taxed, bUistorous 
wrath er produces the effects usually attributed to 
easterly winds ?) 

Again : some of the forms of irritability <lue tq 
bodily mischief are not easily distinguished from those 
duo to mental overwork. Thus, a case is related of 
a young man noted for his gentleness, who, forming 
one evening a member of a brilliant party (his com- 
panions being of his own age), was quarrelsome and 
cross-grained, wrangling with, and in the end offend- 
ing, everybody in the room. Two hours after ho was 
seized with nephritic torments, caused by a calculus, 
which did not cease to trouble him till the next day. 
I can recall an even more striking case of the sort in 
iny own experience. I had been struck by my exceed- 
ing ill-tompcr (which, utterly wrong-headed though it 
seemed, 1 felt quite unable to control), while visiting 
at the request of several of the professors of Yale 
College, the laboratories and technological collections 
of that institution, I could in no way distinguish this 
irritability from that which I had learned to regard as 
the effect of over-work. But it continued (though I 
had had and availed myself of an opportunity for 
resting) for more than twenty-four hours. Soon after 


(for there was an interval during which the sense of ill- 
and despondency passed away), I was attacked 
• by i^al tortures, which, unlike those of the amiable 


young man of the previous story, lasted more thau 
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a week, and amply justified (in my opinion) all the 
ilUtemper I had displayed beforehand, — if at least 
the disorder of the nervous system before the attack 
could be measured by the intensity of the pains 
suffered during its continuance. 

Usually, however, an indefinable feeling of irrita- 
bility and ill-temper signifies that the mind has been 
overworked. So also docs that state in which, to 
use a commonplace but convenient expression, every- 
thing seems to go wrong. In reality, we do everything 
wrong, though we may be unable to recognise any 
difference between our way of atUmding to those 
slight matters on which the pleasant progress of our 
work depends and our customary methods. We mis- 
place this and upset that, tear, smear, blot, and so 
forth, not because the fates are for the time being 
against us, but because we are weary and overwrought 
(though we may not bo conscious of it), and our hands 
and fingers are not under the usual control of the 
mind and will. 
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TirOUOnT-BEADINO. 

BY RICUABD A. FROCTOB. 

*Ws have received from several correspondents com- 
munications on the subject of Thoiight-Eeading, and 
the Willing Game as now practised in parlours and 
drawing-rooms. Several very remarkable narratives 
have been sent fo us, which we have been invited to 
publish, along with the various theories suggested by 
the narrators* these theories usually resolving them- 
selves into a vague impression that the observed 
results are due either to electricity or to animal mag- 
netism. 

Now, there can be no question that among the 
phenomena observed during these experiments there 
are many which are well worth scientific investigation. 
Even in cases where there is wilful trickery, a degree 
o£ sensibility is manifested by some among the sub- 
jects which is far greater than had been previously 
imagined, at least by those unacquainted with such 
remarkable instances as Dr. Carpenter and others 
have describe4 in ^treatises on mental physiology. 
Take, for instp^e, such a case as the following, de 
scribed by Professor Barrett in a recent number of 
the Nimteenth Century : — A young lady could write 
wot^, or even rudely copy jketches y^hidk had been 
shown to her mother and not to herself, the mother 
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sitting behind her and placing her linger on the girl's 
bare arm, even above the flexed elbow.” In this 
Case careful experiments proved that- indiscernible 
and probably unconscious movements of the touching 
finger served to convey a sufficient guidance to the 
girl's delicate skin and quick intelligence. But no 
ono who has ^examined such casee as this, and 
recognised the wide range of difference between one 
person and another in sensibility to slight muscular 
impressions, can attach any weight to the customary 
protestations in drawing-room experiments. On the 
one hand, the person guiding asserts that there has 
been no guiding, and probably often believes there 
has been none ; on the other, the person guided is as 
ready to asseverate that there has been no guiding 
influence whatever (and possibly may have recognised 
none). But experiment shows that there has been. 

Thus, we must nqt W expected to find space for 
accounts of remarkable cases of apparent mind- 
reading or mind-guiding, — generally sent without any 
of the details that have scientific value, and without 
any attestation more satisfactory than some reml^k 
that the writer knows there was no trickery. Nor can 
we dEmit, as a scientific explanation, the expression of 
a belief that there must have been magnetism. As 
Professor Barrett remarks, the expjjpiation '^It is 
magnetism,” seems perfectly suflBcienl ^^to many who, 
for a thousand pounds, could not write do;^n a single 
true sentence on the a|certained laws of magnetic 
attraction”; while " if one ventures euphemistically to 
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suggest this, they usually take refuge in 'aniTual 
magnetism,' a phrase so obviously ordained by Provi- 
dence as a safe retreat, *that it would be brutal to drivfe 
them to bay on it.'^ 

But there is room for scientific research into this 
matter. Some of the experiments already made under 
suitable test conditions have led td results so re- 
markable, as to show that the subject is well worth 
examining closely. Professor Barrett, Mr. Edmund 
Gurney, and Mr. Frederic W. II. Myers have been at 
some pains to collect evidence which is, indeed, as yet 
incomplete, feut still seems to indicate a real power of 
mind on mind which, to say the least, has not yet been 
explained. They attach somewhat more weight, 
relatively, to the mind-reading side of the question 
than I am disposed to do. It seems to me the real 
point to be attended to is the power of mind in guid- 
ing mind, not the aptitude of some minds to be guided 
— though, of course, both are parts of the same subject 
of inquiry. There are cases in which mind-guiding 
seems the prominent feature; others, in which mind- 
reading seems chiefly in question ; others, in which it 
is doubtful whether one or the other has been 
principally at work. 

Take, for instance,^ the following case described by 
Dickens in a letter to Foster; Dickens is here speak- 
ing of a professional conjuror, and therefore trickery 
may hav)hj or rather must have, the fullest possible in- 
fluence assigned to it ; but trickery will not explain the 
mental phenomena, Dickens speaks of the man as 
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"a perfectly original genius, putting any sort of 
knowledge of legerdemain such as I supposed that I 
possessed at utter defiance ” 

You are to observe/' says Dickens, " that he was 
with the company, not in the least removed from them, 
and that we occupied the front row. He brought in 
some writing-paper with him as he entered, and a 
black-lead pencil ; and he wrote some words on half- 
sheets of paper. One of these half-sheets ho folded 
into two, and gave to Catherine [Mrs. Dickens] to 
hold. * Madame/ he says aloud, ^will you think of 
any class of objects ? ' * I have done so.' ' Of what 
class,*madame ? ' ^Animals.' ^Will you think of a 
particular animal, madame ? ' ^ I have done so.' ' Of 
what animal?' ^ The lion.' ^Will you think of 
another class of objects, madame ? ' ^ I have done 

so,' ' Of what class ? ' ‘ Flowers.' ^ The particular 

flower ? ' ' The rose.' ' Will you open the paper you 
hold in your hand ? ' She opened it, and there was 
neatly and plainly written in pencil : The lAon. The 
Bose, Nothing whatever had led up to these words, 
and they were the most distant conceivable from 
Catherine's thoughts when she entered the room." 

Unless we suppose that by some amazing feat of 
legerdemain the conjuror, after Mrs. Dickens had 
named the rose and the lion, substituted for the paper 
in her hand one on which he had written these two 
words, doing this in the momentary interval between 
her naming the rose, and opening the paper in her 
hand, we must suppose that he influenced her mind in 
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some way (the determination of which is wliafc science 
yet has to seek) to think first of a lion and then of a rose. 
The interpretation of the trick as a feat of legerdemain 
is of course quite out of the question. There were 
thousands of objects of which Mrs. Dickens might 
have thought first, thousands of which she might have 
thought next; therefore millions of combinations of 
two objects of which she might have thought. The 
conjuror could not possibly, then, have ready to hand, 
among a multitude of papers, one containing in right 
order tho two Mrs. Dickens had selected. Ko could 
not possibly have written those two names on a piece 
of paper in the moment between her answering tho 
rose^^ and opening the paper in her hand at his 
request. Still less could he have combined (in this 
momentary interval of time) the accomplishment of 
this feat, with the extraction of one paper from her 
hand and the substitution of another, without any 
knowledge of the change either on her part or on that 
of the audieuco, including such a keen observer as her 
husband. It seems certain then that tho conjuror 
guided her mind by will power to think of the objects 
whose names he had already written on tho paper. 

Dickens describes another feat performed by the 
conjuror, which, were it not that the first can only bo 
explained as a feat of mind-ruling, we might explain 
as a trick merely of legerdemain -and quickness of 
vision. But under the actual conditions it seems to 
indicate powers of mmd-re||4i>^g more surprising 
than any ever noticed in parlour experiments. The 
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conjuror ‘‘ had several cointnon school-slates about a 
foot square. He took one of them to a field-oflBcer 
from the camp^ decora and what not, who sat about six 
from our seats, with a grave, saturnine friend next 
him. ^ My General,^ says ho, ^ will you write a name 
on this slate, after your friend has done so ? Don’t 
show it me.’ The fric'iid wrote a name, and the 
General wrote a name. The conjuror took the slate 
rapidly from the officer, threw it violently down on 
tlie ground with the written side to the floor, and asked 
the officer to put his foot on it and keep it there, which 
he did. The conjuror considered for about a minute^ 
looking devilish hard at the General. ^ My General,’ 
says he, ' your friend wrote Dagobert upon the slate 
under your foot.’ The friend admits it. ^ And you^ 
my General, wrote Nicholas.’ General admits it, and 
everybody laughs and applauds. ' My General, will 
you excuse me, if I change that name into a name 
expressive of the power of a great nation, which, in 
happy alliance with the gallantry and spirit of France, 
will shake that name to its centre?’ [This was in 
1854]. "Certainly, I will excuse it.’ "My General, 
take up the slate, and read .’ G en eral reads : " Dagobe rt, 
ViCTORiA.’ The first in his friend’s writing ; the 
second in a new hand. I never saw anything in the 
least like this ; or at all approaching to the absolute 
certainty, the familiarity, quickness, absence of all 
machinery, and actual face-to-face, hand-to-hand 
fairness between the conjpror and the audience with 
which it was done.” 
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It IS clear that in this feat there was legerdemain, 
and (in a sense) machinery, too. Several common 
school-slates were bro*ught in, but one slate only was 
used. We may be sure this, however it resembled 
the others, was not, like them, a common school-slate ; 
and that the name, Victoria, was already written on 
it under the surface which was prepared to receive 
whatever name the General's friend might write. 
We might also explain the conjuror's knowledge of 
what the General and his friend had written, by the 
wonderful quickness and keenness of sight which 
conjurors obtain with constant practice. That some 
can tell what name is being written, by watching the 
movements of the pencil-end remote from the slate or 
paper, is certain. I am disposed, however, to consider 
this a case of mind-reading, — after the much more 
Wonderful case cited before, which can only be 
explained as an instance of mind-ruling. In the 
following cases it seems doubtful whether mind-reading 
or mind-guiding were in question. Professor Barrett 
is referring to trials made with the children and a 

young servant-girl of the Rev. Mr. 0 , of whose 

personal integrity he was convinced (though, of course, 
this statement respecting a person unnamed must be 
taken only for what it is worth, that is, as an expression 
of opinion). 

Having selected at random one child, whom we 
desired to leave the room and wait at some distance, 
we would choose a card from a pack, or ^wnte on 
paper a number or a name which occurred to us at the 
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inomont. Kufure loaving the room tlio child liad been 
informed of thogouerMl nature of the test we intended 
to select, as ^ this will be a card/ or " this will be i 
namc.^ On re-entering she stood — sometimes turned 
by us with her face to the wall, often with her eyes 
directed towards the ground, and usually close to us, 
and remote from her family — for a period of silence 
varying from a few.seconds to a minute, till she called 
out to us some number, card, or whatever it might be. 

. . • The first attempt was to state, without searching, 
the hiding-place of some small object, the place having 
been chosen by ourselves, with the full range of the 
house, and then communicated to the other members 
of the family. This was effected in one case only 
out of four. The nc?xfc attempt was to give the name 
of some familiar object agreed on in the child’^ 
absence, as ^ sponge,^ ^ pepper-caster,^ &c. This was 
successful on a first trial in six cases out of fourteen. 
AVe then chose a card from a full pack in the child^s 
absence, and called upon her to name it on her return. 
This was successful at once in six cases out of thirteen. 

. . . . A harder trial was now introduced. The 
maid-servant having left the room, one of us wrote 
down the name ^ Michael Davitt,^ showed it round, 
and then put the paper in his pocket. The door was 
now opened, and the girl recalled from the end of the 
passage. She stood close to the door amid absolute 
silence, and with her eyes on the ground — all of us 
meanwhile fixing our attention on the appointed 
name — and gave after a few seconds the name 



NATUEM STUDIES. 


318 

‘ Micliacl/ and then almost immediately ^ Davitt/ 
To avoid any association of ideas, we then chose 
imaginary names, made up by ourselves at the 
moment, as ^ Samuel Morris,^ ^ John Thomas Parker/ 

‘ Phoebe Wilson/ The names were given correctly 
ill toto^ at the first trial in five cases out of ten. Three 
cases were complete failures, and in two the names 
given boro a strong resemblance to those selected by 
us, ' Jacob Williams,^ being given as ^ Jacob Wild,’ 
and ^ Emily Walker,’ as ^ Enry Walker/ It was now 
getting late, and both we and the younger children 
were very tired: and four concluding attempts to 
guess the name of a town in England were all failures, 
though one of us had previously obtained remarkable 
success in this very experiment.” 

It appears to me that the failures in these and 
other cases yet to be cited, are as important a part of 
the evidence in favour of mind-reading or mind- 
ruling, as the successes. For they tend to show that 
there was no general system of deception by which 
the members of the family who had been present 
when the names were selected informed the children 
by signals previously agreed upon. However, as 
it will bo obvious that there can be no absolute 
certainty on this point in cases in which any mem- 
bers of the family knew what was selected, we 
proceed to consider cases in which only the com- 
mittee of investigation knew the words or things 
chosen. 

In the cases last considered, the explanation may be 
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suggested that some code of signals may have been 
ariunged by which the proper answer was communi- 
cated to those questioned. The following cases are 
free from this objection : — 

It will be well to give/' writes Professor Barrett, 
a group of results obtained when no member of the 
family was aware of the selected object. Eleven times 
running we chose jOi card at random, and on six of 
these occasions one of the children named the selected 
card (giving both suit and pips, or fully designating 
the court card) correctly at the first trial ; twice the 
card was named correctly on the second trial; and 
three cases were failures. On none of these occasions 
was it even remotely possible for the child to obtain 
by any ordinary means a knowledge of the card se- 
lected. Our own facial expression was the only index 
open to her ; and even if we had not purposely looked 
as neutral as possible, it is difficult to imagine how 
we could have unconsciously carried, say, the two of 
diamonds written on our foreheads. The outline of 
results during the present investigation, which ex- 
tended over six days, stands as follows : — Altogether, 
382 trials were made. In the case of letters of the 
alphabet, of cards, and of numbers of two figures, the 
chances against success on a first trial would naturally 
be 25 to 1, 51 to 1, and 98 to 1, respectively; in the 
case of surnames they would, of course, be indefinitely 
greater. Cards were far most frequently employed, 
and the odds in their case may be taken as a fair 
medium sample ; according to which, out of the whole 
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scries of 382 trials, ilio average number of successes 
at ilic first attempt by^an^ordiiiary guosser would be 
7J. Of our trials, 127 wore successes on the first 
Httempt, 56 ou the second, 19 on the third, making 
202 in all. On most of the occasions of i'ailuro, 180 
in number, second trials were made ; but in some 
cases the guesser professed inability, and declined to 
make more than one, and in others wo allowed three ; 
no trial beyond the third was ever allowed. During 
the last day or two of trial, after it had occurred to 
us to notice the point, wo found that of the failures 
to gues| a card at the first trial, those wrung both in 
suit and number were a small minority. Our most 
striking piece of success, 'when the thing selected was 
divulged to none of the family, was five cards running, 
named correctly on a first trial ; the odds against this 
happening once in our series were considerably over 
a million to 1, We had altogether a good many 
similar batches, the two longest runs being eight 
consecutive successes, once with cards and once with 
mimes; where the adverse odds in the former case 
were over 142 millions to one, and in the latter some- 
thing incalculably greater. If we add to these results 
others obtained on previous visits, it seems not too 
much to say that the hypothesis of mere coincidence is 
practically excluded.*' 

“ The exceptional nature of this inquiry,” proceeds 
I'rofcsspr Barrett, goes far to invalidate arguments 
founded on character and demeanour ; and, on this 
head, We will ouly state our conviction that any candid 
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critic, present during tlio whole uoiirse of tlio experi- 
ment, would have ca.rried away a far moro vivid 
iniprcsRion of their genuineness than the bare printed 
record can possibly convey. Of more real imjxjrtanco 
is the hypothesis of exalted sensibility of the ordinary 
sense organs. We could discover no indication of tliis 
in any of its known forms ; but by way of ])recaution, 
as has been already stated, we cumnumly avended 
even whispering any word, nuiiiber, or name that we 
liad selected; and the position of the excluded child, 
when the door was opened, would in every ease have 
satisfied the most exacting critic. The explanation 
which might be sought in unconscious indications 
given by tho sitters, and especially in the movement 
of tho lips, has been already adverted to. Coming as 
we did to this investigation with con siderahle previous 
experience of the same kind, we were throughout 
strictly on our guard against giving such indications 
ourselves; the possibility of their being given by the 
family was, of course, excluded where tho family were 
ignorant of the selected word or thing; and on the 
remaining occasions our perpetual vigilant watch 
never detected a trace of anything of tho kind. Tho 
absolute docility of the children — both the guesser 
and tho others — in taking any position in tho room 
that wo indicated, was naturally an assistance to our 
precautions. It may be further mentioned that, on a 
previous visit made by one of us, the child called the 
required name through the shut door, or from an ad- 
joining room, having thus been completely isolated 

y 
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from tlio very begin niiijj to the veiy uuJ of ib« 
experiment.”^ 

Other evidence of this sort will bo considered 
further on. Ai this stage it may be well to note the 
objection raised by rrofessor Uuiikin. Tlie matter 
in question,” he says, ^^has obtained a somewhat 
undue prominence of late ; but if it is as simple and 
intelligible as it appears to be to most who have 
investigated it with care, and with minds free from 
mystical bias, any aid towards tho extinction of what 
must then be regarded as an fatmis of pseudo 
science carries with it its own justification.” Passing 
over cases in which there was actual contact between 
tho persons guiding and guidod, Professor Donkin 
remarks that in cases where there was no actual con- 
tact, common sense demands that every known 
mode of explanation of facts should be exhausted 
before the ])os.sibili(.y of an unknown mode is con- 
sidered.” is equally obvious that in all scientific 
inquiries the good I'aith of individuals concerned 


* “ Among the friends aliuve referred to as having taken part in 
these* inquiries ai-e Professor Balfour Stewart and Professor A, 
llojpkinson, of Owen’s College. A communication lately received 
by us from them, embodying the results of their visits, and written 
without any knowledge of the contents of this paper, states facts 
and instances criticisms as to the possible (or impossible) relation 
to tliose facts of comcidetice, collusion^ sights and hearing, precisely 
similar to those wo liave given. Their experience was that * in 
ahont half the cases the first guess was right, and in most coses of 
mistahe there was some marked point of similarity between tlie 
object proposed and the thing guessed* 
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islKnild ftn’in no part of the (lain on wliie-li ilio coii- 
L’lusiun is to rest. Wo eaii never call on science to 
put (loception out of court by a belief in any one's 
integrity. Half of the evidence which has propped 
up the spi ritualistic craze is based on the results 
obtained through mediums of 'unblemished character' 
ill private families^ whose virtuous reputation lias been 
largely sustained by the fact that they did not take 
money for their trouble; no regard being paid to 
innumerable other motives and tendencies to decep- 
tion." (This is very well put.) lie then considers 
the ''code of signals” explanation, which ‘'fully 
serves to cover all the facts in question,” though it is 
only by straining the evidence that the cases in which 
no members of the family were pi'csent when an object 
was selected, that Professor Donkin makorf out this 
point. '‘ Prom the only rational point of view,” ho 
says, " that of scientific scepticism, and, therefore, 
with total disregard of the personal factor, this con- 
sideration seems in no way to invalidate the line of 
comment here taken. It is not clear to how many of 
the throe observers the pronoun ' wo ' in tho passage 
[above] refers, but at any rate we miss entirely in 
tho paper any specific quotation of results obtained in 
the latter set of circumstances. But even if this 
evidence had been forthcoming, no mere ///-sv dtgrAf on 
such a matter could for one moTrient be admitted. 
Ilea, son would require us to enU*i’taiiL tho groat 
probability of mental bias in some, at least, of tho 
obsorvurs, or to discredit tbo accuracy of thoii* 
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iiiumory, rather than to allow that anytliiiig has heeii 
julducLvl in this account of wliat (to isay tlic least) 
must 1)0 regarded as siiporficially-cunducted cxi)eri- 
liients, to warrant a recognition of any novelty, or by 
consequence to stand in need of explanation by a 
theory of ‘ brain- waves/ 

The spirit of extreme caution here indicated is 
altogether sound ; the objection to novelty, as such, 
is as entirely unsound. Noihiiuj could prove that 
mind acts on mind if Professor Donkin's principle 
were accepted in its full extent. The theory might 
be established so far as he himself was concerned, by 
an experience of his own, but no one else would be 
bound to accept it, and it cannot possibly be proved 
to each person separately and individually. 

Professor Donkin seems unaware of the fact that 
Dr. Carpenter, who has dealt with such subjects more 
closely perhaps than any living man of science, and 
always from the sceptical side, admits all that, as I 
conceive, even Professor Barrett and his colleagues 
consider proved. In the following passage the reader 
will note the distinction between what Dr. Carpenter 
lias been led to suspect, and what he regards as 
beyond question : — 

Every one who^admits that 'there are mure things 
ill heaven and earth than are dreamt of in our philo- 
sophy/ will be wise in maintaining a 'reserve of 
possibility ^ as to phenomena which are not altogether 
opposed to the laws of physics or physiology, but 
rather transcend them. Some of my own experiences. 
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have led me to suspect that the power of intuitively 
perceiving what is passing in the mind of anotlior, 
which has been designated as ^ thought-reading/ may, 
like certain forms of sonse-perct‘ption, be extra- 
ordinarily exalted by that (Mitire concentration of the 
attention which is characteristic of the states we have 
been considering. There can be no question that this 
divining power is naturally possessed in a very 1^- 
markable degree by certain iiidividuHls, and that it 
may be greatly improved by cultivntion. So fiir, 
however, as we are acquainted witli the conditions 
of its exercise, it seems to depetid upon tiie un- 
conscious interpretations of indications (many of 
them indefinable) furnished by the expressions of the 
countenance, by style of conversation, and by various 
involuntary movements ; that interpretation, h(^w- 
ever, going, in many instances, far beyond what can 
have been learned by experionco as to the meaning of 
such indications.^’ ‘ ” Looking at nerve force ns a 

special form of physical energy, it may bo deemed not 
altogether incredible that it should exert itself from 
a distance, so as to bring the brain of one person into 
direct dynamical cominunication with that of another, 
without the intermediation, either of verbal language, 

* Dr, Carpenter tlioa iiicntioiis some very curious examples 
related in the autoLioj^mphy of Henrio^ Zschf^kke, who (accorcling 
to his own atutement) possessed this power in a very remarkable 
degree, frequently being able to describe, not only the general 
course, bnt even many particulars, of the past life of a persor4 
whom he saw for the Hrst time, and of whose histoi*^ lie kuev; 
nothing whatever. 
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or of mov'ements of expression. A large amount of 
evidence, sifted with the utmost care, would be needed 
to establish even a probability of such communication. 
Tint would any man of science have a right to say 
tliat it is imyossihlr ? 

Supposing trickery eliminated by the various tests 
employed by Professor Barrett and liis colleagues, 
the point to be d('termincd would be, of course, the 
nietliud by which the persoji questioned was led to a 
correct reply. It must lie ronienibereil that the 
necessity of guarding against trickcj‘y intcrft'red to 
some di'gr(‘e with the ])rosecution of a systernatic 
inquiry into the laws underlying'" the observed 
phenomena. It is unforiunato that in iiupiiriea of 
the sort this dilliculty always arises. Thus the real 
pluniomena underlying so-called mesmerism are full of 
intert‘st, and might bo readily made the suhj(‘(;t of 
scientific inquiry, were it not for tlie trickery practised 
by many professed mesmerists, who, to iitipress 
audiences, pretend .to do what, in reality, is outside 
th(‘ii' powers. In fact, the most satisfactory experi- 
ments in mesmerism or hypnotism, or whatever we 
choose to call the mental phenomena involved, are 
actually those performed an animals, simply because 
nnirmds cannot bo persuaded to be tricky "subjects.” 
That thought-rcading^ould in like manner be tested 
by experirrwnts on animals may seem a wild and 
fanciful idea j yet the , responses of the Mastiff 
Kepler, described in the article on 'Intelligence in 
Animals' (see p. 198), show jfehat a dog may possess * 
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a power of reading his master^a thoughts akin to that 
which, on the thought-reading hypothesis, is possessed 
by some of ourselves. 

To return to Professor Barrettes inquiries : — 

We endeavoured,'^ lie says, to gather such, indi- 
cations as wo could of the way in which the impression 
flashed on the mind of tho child. The first question 
concerns the respective parts in the phenomena played 
by., mental and mental Among tho experi- 
ments which we counted as faUures were very many 
where tho number or card selected was guessed, as it 
were, piecemeal. t\)r instance, the iiuufber 135 wnis 
selected, and the guesses were 45 and Id* So 57 was 
.attempted as 47 and 45. So witli cards : the seven of 
diamonds being chosen, tho gn(\sses wt‘ro six of 
diamonds and seven 0 ^ hearts ; tho three of spades 
being chosen, the guesses were que'eii of spades and 
three of diamonds, ^J'lieso cases seem somewhat in 
favour of mental eye, the similarij^ in sound between 
three and thirty in 43 and 35, qr between five and 
fifty in 45 and 57, not being extremely strong; while 
the picture of tho three or the five is identical in either 
pair, A stronger argument on tho same side is, the 
frequent guessing of king for knave, and mce versa. 

On the other hand, names of approximate sound (also ^ 

* * 

reckoned as £ailarcs) were o^n gitcu instead of tho 
true one; * Chester' for mcestej^ 'Biggis/ for 
'Billings. Prcigmore was gneSsed first as ' Freemore,’ 
Snelgrore was given as"' Singrore,' tSe last part of tho 
mime was soon given as'grover,' and the attempt was 
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then abdudoTfed: the child remarking aft^mards t\iat 
she thoughij^of * Snail the first syllable^ but it bad 
seemed to her too\ridiculous. One of us has, mbre- 
over, snccessfulljr obtained from the^maid-flrfvant a 
German word of which she could have formed no' 
visual inuigd. The children's own account is usually 
to thte^effect' that they ^ seem to sec ^ the thing; but^ 
this, perhaps, does not come to much, as a tiiown 
object, "Itbwdvor suggested, is sure to be instautly 
visualised. Another question would bo as to the 
effect of greater or less distance between the sitters 
and the gudsser, and of the intervention of obstacles. 
It will have been seen that, in the experiments con- 
ducted by one of us on^a former occasion, the 
intervention of a door or wall seemed to make no 
difference^ It would be interesting, again, to discover 
whether numfericat increase in the observers increases 
the offeeJ, and how far the presence of special persons 
is influential. In our experience the presence of the 
father — though by i^o moans essential, and very often 
dispensed w ith — seems dccidedfy to increase the per- 
centage of successes. A still^raoro interes^ng and 
imgprtant question concerns such conditions of success 
rind failure as may lie in the j|?ircu instances, disposition, 
* general capacity, and* mood of the subject, including 
such points as eonsai^uiuity and f^iliarity with 
members of tW circle, and also in the temper and 
manner, of the ^ latter. We are deajing, not with 
chemical suh^tan^es, but with^ childislt minds, liable 
to be reduced 410 shyness confusion by anything 
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in the aspect or demeanour of visitofs which inspires 

distaste or alarm. The iiiiportanoo of rf 'childly way 
with childteii/ and the slightness of . the differences of 
^manner whidh will either paralyse them into stupidity 
otj evoke unisxpeeted intelligence and powey, are 
coninionplacos to any one wlioso duties have^^lain 
among thera^ and attention to such points Aay bo 
as prime a factor of success in these deUcilto experi- 
ments as any other. The delicacy of thb’1bondition.s 
was illustrated in our own inquiry partly by tfto inex- 
plicable fluctuations of success and failure nffccting the 
wiiole Ifouseholdji^artly by the wide difference observed 
in tlie^ capacities of particular membors of it from 
day to day. The^cgminon notion that simplicity, and 
even comparative blankness of niiitd, are iuiportiant 
conditions, seems soincwliat doubtfully Uorno out by 

ly 

our experience ; biit*of the favourable effect of free- 
dom from constraint, and of a spice of pleasurable 
excitement, wd can speak with entire assurance. "J'ho 
particular ill-success 0 / a sitting which wo held one 
close afternoon was attributed by the diildren tliem- 
selves — and it seemed to us correctly — to inertness 
after their early dinner. We could find noresembla:^^ces 


between these phenomena and tl|ose known ak 
mesmeric; inasmuch as a perfectly normal state on ■ 


the part of tlA subject seemm our*fir|t pi'erequisite. 
lil^or did ^ find any e^idenae that f strength of will * 
basfiLuy p^ticular^elfect,''dxcept so, far as both subjects 
and circle igpiay exercise ^it in^vphtiebt attrition. On 
one or ^wo occasioils it seemed advahtajge to obtain 
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vivid simultaneotis realisation of the desired word on 
the part of all the sitters ; which is mosli easily efTected if 
some one slowly and gently claps time^andeAl mentally 
summon up the word with the beats,” ^ 

This last observation is significant, and if it coi^ld^ 
be confirmed by a sufficient series of experiments, 
would go far to establish the theory that»mind can act 
on mind at a distance — that is, without actual contact 
by which mind imprcssicms can bo conveyed by*a sort 
of unintended signalling. 

On this point, and especially on the theory of brain- 
waves, which has been suggostetj. in exf^nation 
of the nuniefons stories- related of^ apparitio^. seen 
by friends at a distance at tho^tfme of the death 
of the person so seen, or of some serious accident 
befalling them, we shall have a few words to say 
further on. , 

In end^vouring to explain tlioso phonomona which 
come out, after careful elimination of doubtful cases, 
we must be careful to avoid equally undue confidence 
and scepticism. For my own part, I am disposed to 
agree with Professor Barrett in considering that the 
assumption of ix, 'priori impossibility is more to bo 
fleprocated in the present state of our knowledge of 
Nature. There it very little fear that science will 
accept any wjild ^hypothesis in j^explaihition even of 
phenomena most^unliko^thosd^ which have hitherto 
been brought witi^in its spneiro ^ :l^ the Corrective 
capacity of aciettSe, ^ahfead^'' stijoagly de^loped, in- 
crea^s dailw^ thi £he other liaild. tihere is alwavs 
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sorao degree of danger that questions of interest may 
unwisely be put on one side as not worth inquiring 
into, hecanse^Gy do not at first seem explicable by 
known physical laws. I'lio two dangers are, how.evcr, 
closely rolateft together. It is noteworthy that the 
mind wliich most recklessly rejects evidence which 
seems new or strange, is the readiest eventually to 
a.e<x»pt the most wildly irnpossibltJ theories. Itappotirs 
to me that Professm* Hai'rett and his eolleagues very 
fairly present the a priori difficulties in this case. 
Apart |rom the legitimate grounds of suspicion, open 
— as they saj — to all who have clianeed to encounter 
the alleged jdienomena in thf‘ir vnlgarest or most 
dubious aspects, ^^it is inevitable that, as the area of 
the known increases by p(*rpetiial additions to its 
recognised d(*))iirtmoiits, and by perpetual multiplica- 
tion of their connoxious, a disinclinaiion shonld arise 
to break loose from association, and to admit a quite 
new department on its own independent evidence. 
And it cannot bo denied that the department of 
research towards which the foregoing experiments 
form a slight contribution, presemts as little apparent 
connexion with any ascertained facts of mental and 
of material science. Psychological treatises may loo 
seiirched in vain for any amount of transmission of 
nwntfil images otherwise than by purely sensory 
chamiels.” 

Yet tho only explanation science can seek is a 
physical one. It is open. Professor Barrett considers, 
to'sur^i^o that there is some ^ort of analogy to tlio 



332 


NATURE STUDIES. 


familiar phenomenon of the transmission and reception 
of vibratory energy. 

We are led along this lino to conceive that some 
association may exist between the phenomena of 
so.-called thought-reading, and th(»se strange stories of 
apparitions at the time of death or of intense suffering, 
which have been narrated by so many persons of 
good repute (by so many, indeed, well known to fame), 
as to make the simple rejection of such accounts a 
very unsatisfactory way of dealing with the evidence. 

Kespecting these experiences, the editor of the 
Nuudafiuth Cmtanj formulated thirteen years ago 
in the Sprdafor the following attempt at an explana- 
tion : — 

Let it be granted that whensoever an action takes 
place in the brain, a chemical change of its substance 
takes placn also ; or, in other words, an atomic move- 
ment occurs 

Let it be also granted that there is, diffused 
throughout all known space, and permeating the 
interspaces of all bodies — solid, fluid, or gaseous — a 
universal, impalpable, elastic ^ ether,' or niaterial 
medium of surpassing and inconceivable tenuity 

But if these two assumptions be granted, and the 
present condition of discovery seems to warrant them, 
should it uot follow that no brain action can take 
place without creating a wave or unoulation in, the 
ether? for the movement of any solid particle sub- 
merged in any such medium must ornate a wave. 

''If 80 | we should have, as one result of brain 
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action, an undulation or wave in tlio circuiaambiont, 
all-embracing ether — we should have what I will call 
Brain-Waves proceeding froih every brain when in 
action. 

^'Each actings thinking brain, tlien, would become 
a centre of undulations transmitted from it in all 
directions throngli space. . . . Why do not such 
undulations, when meeting with and falling upon duly 
sensitive substances, as if upon the sensitised paper of 
the photographer, produce impressions, dim portraits 
of thoughts, as undulations of light produce portraits 
of objects ? 

The sound-wave passes on through myriads of 
bodies, and among a million makes but one thing 
sound or shako to it ; a sympathy of structure makes 
it sensitive, and it alone. A voice or tone may pass 
unnoticed by ten thousand ears, but strike and vibrate 
one into a madness of recollection. In the same way 
the brain-wave of Darnon, passing through space, 
producing no perceptible effect, meets somewhere 
with the sensitised and sympathetic brain of Pythias, 
falls upon it, and fills it with a familiar movement. 
The brain of Pythias is affected as by a tone, a 
perfume, a colour with which ho has been used to 
associate his friend ; he knows not how or why, but 
Damon comes into his thoughts, and the things con- 
cerning him by association live again. If the last 
brain- waves of life be frequently intonsest — convulsive 
in their energy, as the ffrefly’s dying flash is its 
brightest^ and as oftentimes the * lightening before 
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^ would to sliow^ — wu may, ]jorhaps, scum 

to sue how it is that apparitions at tlic liour of death 
are far more numnvons dud clear lhau any other ghost 
stories. 

“ Such oblique methods of connmniieating between 
bruin and bruin (if such there bo) would probably ])ut 
rarely tako effect. The infliiencos would be too 
mimito and subtle to tell upon any brain already 
prC'oecupied by action of its own, or on any but brains 
nf extreiiKJ, perhaps morbid, snsceptibility. Ihit if, 
iudccid, there be radiating from living bruins any such 
streams of vibratory movements (us, surely, there 
must be), these may well have an effect oven without 
speech, and be, perliups, the vmhiH O2)orandi of ^ the 
little flash, the mystic hint^ of the poet — of that 
dark and strange sphere of half- ox peri uncus which 
the world has never bet'ii without, . . . 

''No doubt atouiic movements, causing waves in 
space, must start from other parts of the body as well 
as from the brain. . , . But the question hero is 
simply limited to how brains arc affected by the 
movements of other brains; just as the question of 
how one pendulum will make other pendulums swing 
with it is a fair mv.*chauical inquiry by itself, though 
doubtless other questions would remain as to how the 
movement of the pendulum would affect all other 
;,raaterial bodies, as well as pendulums, in ^tjie same 
room with it.’^ 

Of course, the difficulty in this, as in all other 
attempts at explaining these occasional and extraordi* 
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nary exjicnenccsj is that tlicro aro no known physical 
laws which would account for iho supposed physical 
action^ and that jis yet there Seems no possibility of 
any experimental researches on either of tlie brain- 
powers supposed to be inv<dvod — the power of 
oii^iiiating the suggested brain- waves, or the power 
of receiving them. Then again, it is diflicult to 
understand wliy, if the theory lx; true, the observed 
instances are so few, compared with tlic number of 
occasions on wliicli (consiileving the 1,500,000,000 
persons existing on tlio globe) wo might suppose the 
suggested powers would be exerted. 


M 0 N I\ S II 0 0 1) . 

nv UK A NT ALMiN, 

To look at these queer, irregular blue flowers, growing 
on a long and handsome spike in iho old-fashioned 
garden border, nobody would ever dream of saying 
that they were in reality altered and modified butter- 
cups. And yet that is just what they really are, with 
all the marks of their curious pedigree still clearly 
improBsbd upon their very form. Pull one of the blue 
blossoms off, and pick it carefully to pieces, and you 
will see how strangely and profoundly it has been 
distorted^ by insect selection. Monkshood is most 
essentially a bee-flo.wer, and in examining it we see 
the results of bee action plainly set forth in every 
organ. If we pick a common meadow buttercup for 
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coTTipanson with it, wo shall bo able to see exactly 
wherein the two flowers differ^ as well as why the one 
lias gained an advantage in the struggle for existence 
over the other. 

The outside whorl of the bultercup consists, of 
course, of five separate greenish sepals, which together 
make up its calyx. Inside the sepals come the five 
golden petals composing the cup-shaped corolla; and 
inside the petals, again, come the numerous stamens, 
and the equally numerous carpels, or unripe fruits, 
each containing a single, solitary little seed. More- 
over, all these parts are regularly and symmetrically 
arranged round a common centre, so as to form a 
series of concentric whorls. But when wc look at 
the monkshood, we see no such simple and orderly 
arrangement in its architectural plan. At first sight, 
we recognise no distinct sepals or petals ; and the 
coloured organs that take their place are very irregular 
in shape, and disposed in an unsymmetrical fashion — 
or rather, to speak more correctly, their symmetry 
is not radial, but bilateral. When we begin to pull 
our blue blossom to pieces, however, we gradually 
recognise the various parts of which it is composed. 
First of all come five sepals, not greenish, as in tho 
buttercup, but bright blue; and not all alike, but 
specially modified to fulfil their separate functions. 
The uppermo|t sepal of all is helmet-shap^, and it 
forms the curious cowl which gained the*" plant its 
suggestive name from our mediasval ancestors. The 
two side sepals, to right and left, are flatter and 
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straighter, but very broad, while the two lowest of all 
are comparatively small and narrow. The whole five 
are bright blue in colour. Pull off these petal-liko 
sepals, and you come to the real petals beneath them. 
At first you can hardly find them at all ; you see only 
two long blue horns, covered till now by the h('lm(*t- 
phnpod upper sepal or cowl, and each with a c|ueer 
cup-like sac at its Oxtrornity, containing ji. stiiall drop 
of clear fluid. That fluid is honey, but I should advise 
you to be careful, in tasting it, not to bite off any of 
the flower, for monkshood is the plant from which wo 
get the now famous poison, aconitine ; and a very 
little of it goes a long way. Unlike as they are to 
the familiar yellow petals of the buttercup, one can 
still gather from their position that the two long 
horns are really petals. But where are the three 
otliers ? Well, you must look rather close to find them, 
and perhaps even theti you won^t succeed after all ; 
for sometimes tlio three lower petals have disappeared 
altogether, being suppressed by tlic plant, as of no 
further use to it. In this particular specimen, how- 
ever, they still survive as mere relics or rudiments, 
three little narrow blue blades, not nearly as big ns a 
gnat's wing, placed alternately to the lower sepals. 
As for the stamens, they are still present about ns 
numerously as in the buttercup; whereas the car]')cls, 
or fruit-pieces, are reduced to throe oriif, which in the 
ripe seed-vessels here on the lower and older part of 
the spike grow into long pods or follicles, each con- 
laining several seeds. 
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Tims, then, the flower of monkshood agrees funda- 
mentally with the flower of tho buttercup ; while, at 
the same time, it has undergone some very singuljir 
and suggestive modifications. In both there are five 
sepals ; but in the buttercup all five are alike, and all 
five are greenish ; whereas in the monkshood they 
have acquired different sliapos, exactly fitting them to 
tlu^ beo^H body, and they have become blue, because 
blue is the favourite colour of bees. Again, in both 
there are five petals ; but in the buttercup all five are 
similar and yellow, and all five secrete a drop of 
honey at tho base ; whereas in tho monkshood two 
of them have become long and narrow specialised 
nectaries, while the other three, being no longer 
needed, have grown obsolete or nearly so. Once more, 
tlie stamens remain the same ; but the carpels have 
been immensely reJneed in number, at the same time 
that tho complement of seeds in each has been greatly 
increased by way of compensation. 

Well, how are wo to account for these peculiar 
modiiications ? Hulirdy by the action of the fertilising 
bees. The seci et of the monkshood depends, in the 
first place, upon the fact that its flowers are clustered 
into a spike, instead of growing in solitary isolation 
at the end of tho stem, as in the common buttercups. 
Now Mr. Herbert Spencer has pointed out that solitary 
terminal flowesa are always radially symmetrical, and 
‘»\©ver one-sided, because the conditions are the same 
all round, and the visiting insects can light upon them 
equally from every side. But flowers which grow 
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sideways from a spike anj very apt t<i beeemo bilattfrally 
symmetrical; indeed, wlK;iie\;er iliey arc not so, one 
can always give an easy explanation of their deviation 
from the rule. Probably the blosscnns of tlio monks- 
hood began by arranging Iheinselves in a long and 
handsome spike, so as more readily to attract the eyes 
of insects, and that was the real stai'ting point of all 
their subsequent modifications. Or, to put the Bam(3 
thing more literally, those monkshoods which happened 
to grow spike- wise succeeded best in attracting the 
bees, and therefore were most often fertilised in the 
proper manner. Next, wc may suppose, the large 
green sepals, being much exposed to view, began to 
acquire ablueish tinge, as all the upper parts of highly 
developed jdaiits are apt to do ; and the bluer they 
became, the more conspicuous they looked, and there- 
fore the better they got on in competition with ilieir 
neighbours, especially since bees are i)articularly fond 
of blu(?. As each bee would necessarily light on the 
middle or lower portion of the llowor, he would begin 
by extracting tlic lionoy from the two uj)per petals ; 
but it would be rather awkward for him to turn round, 
head downward, and suck tlio nectaries of the three 
bottom ones. Hence, in course of time, especially 
after the flower began to acquire its present shape, 
the two top petals became specialised as nectaries, 
while the throe lower ones gradually atrophied, since 
tho coloured sepals had practically usurped their 
attractive function. But as tho flower can only 
su&cccd by being fertilised, all these changes must 

z 2 



340 NATuMk HTUDILtf. 

IiilVi: ljueu really Kubordiuate iu iliu groat cliauge 
wliicli was simultiiiioously guiiig on in the mechanism 
fur ensuring fertilisation. Slowly the blossoms altered 
to the bilateral shape — they adapted themselves by 
the bee's unconscious selection to the insect's form. 
The uppermost sepal grew into the hood, so arranged 
that the beo must gut under it in order to reach the 
lung nectaries contiiining their copious store of honey. 
At the same time the boo must brush against tlio 
stamonSj and cover his breast witli a stock of adhesive 
pollen-grains, Wlicn he flics away to the next flower 
ho carries the pollen witli him ; and as ho rifles the 
nectaries in tho second blossom, ho both deposits 
pollen from the last plant upon the sensitive surface) 
of tho carpels in this, and also collects a fresh lot of 
pollen to fertilize whatever other flower ho may next 
favour with, a call. The increased certainty of fertili- 
sation thus obtained enables the plant to dispense with 
some of the extra carpels which its buttercup ances- 
tors once possessed ; and by lessening tho number to 
three, it manages to got the whole sot impregnated at 
a single visit. But, as three seeds would be a small 
number to depend upon in a world of overstocked 
markets aud adverse chances, it makes up for tho 
diminution of its carpels by largely increasing tho 
stock of seeds in each. 

Thus tho whole shape and arrangement of the 
monkshood bear distinct reference to the habits and 
tastes of the fertilising bees. It is a mountain plant 
by origin, belonging to a tribe which took its rise 
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among the great central cliaiutj uf Kiiropc and Asia, 
and these Alpine races are usually highly developed iii 
adaptation to insect fertilisation, hecaiiso they depend 
more absolutely upon a few upland species than d«» 
the eclectic flowers of the plains, which inny bo iui- 
progniitcd hap-haziird by a dozen different, flies, or 
moths, or beetles. We can still dimly trace many of 
the links which connect it with very .simple and 
primitive buttercups, if not directly, at least by the 
analogy of other plants. For ull the buttercup tribe 
sliow us rc^gular gradations in the same direction. 
The simplest kinds are round, yollow, and many- 
carpellcd, like the buttercups. Then those species 
which display their sepals largely have dwarfed pt:tals, 
like holloboro and globe-flower, or luivo lost Iheni 
altogethei’, like marsh-marigold, wliieh trusts entirely 
for colour display to its big golden calyx. The still 
higher aueuionos have the sepals white, red, or blue ; 
and the very advanced columbine has all the petals 
spurred, and developed into iioctaries, like Ihosti of 
monkshood. But columbine still kee27s to single 
terminal flowers, so that hero Che five petals remain 
regular, and circularly symmetricjil, though the carj7uls 
are reduced to live. Fancy a number of such colum- 
bine flowers crowded together on a spike, however, 
and you can readily picture to yourself by rough 
analogy the origin of monkshood. The sepals would 
now become the most conspicuous part; the two 
upper petals would alone bo useful in insuring fertili- 
sation, and the lower ones would soon shrivel away 
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from pure disuse. The development of the hood^ and 
the lengthening of the upper petals, would easily 
follow by insect selection. It is a signiKcant fact that 
our only other spiked buttercup, the larkspur, lias 
equally irregular and bilateral flowers, though its 
honey is concealed in a long spur formed by the petals, 
and accessible to but one English iiisect|tlic humble 
bee. 
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Loixiii. 

Horley. -Skiton : A Dkscriptive and 
Ilis'iouiCAL Al'» ount, ('onijirisinj; the 
Collcctcil Notes and Resenrclies of the 
late Rev. Engelbert IIokley, M.A., 
Rector 1871 1883. By W. D. Cako'-, 
M.A. (Camab. ), Fellow of the Royal 
Institute of Bnt'sh Aichitects, and E. J. 
A. Gordon. With 17 Plates and 32 Illus- 
trations in the 'J'ext. Royal 8vo., 31J, 6«/. 

Joyce.— A .Short History op Ireland, 
from the Eai liesl Times to 1608. By P. 
W^ Joyce, LL.D. Crown 8vo. , loj, 6:/. 

Lang.— St. Andrews. By Andrew 
Lang. With 8 Plates and 24 llluiira- 
tions in the 'Pext, by T. Hodge. 8vo., 
15J. net. 

Lecky.— Works by William Edw'akd 
Haktpole Lecky. 

History of England in the Eigti- 
TEENTH Century. 

Library Edition. 8 vols, 8vo., £7 41. 
Cabinet Edition. England. yvoK. 
Cr, 8vo., 6l each. Ireland. 5 
vols. Crown 8vo., 6j. each. 
History of Europf.an Morals from 
Augustus to Chari, emagne. 2 
vols. Crown 8vo., i6j. 

History of the Rise and Influence 
OF THE Spirit of Rationalism in 
Europe. 2 vols. Crown 8vo. , i6is. 



W.\'CrAfA:VS CO:S S'fAXDARD A:\'D GUNJiRAr IVO/^J^S. 


History, Politics, Polity, and 

Macaulay.— Works by Lord Mac- 
aulay. I 

I 

COMPLl-.Jl' WuUKS. 

Cnbisict K(1 i6 vols Pt. 8vo., i6t. I 
I.ibrHiy Krljtion. 8voLs. 8vu , 5*. ! 


Political Memoirs--trui/i//«tf^i. 

Macaulay. -Work ^ by i.ord Mac- 
ail \y n>viin!^eii. 

Sl-UriJONS HiUM 'lilK WKIVINCS UP 
M\CAL'IAV. I'MlU-il Vitfl 

(AthskuiaI Noif"'. l.> till- Hoii. 

Sir (i. C). 'rrcvflv.iii, Rut. Crown 
Svo., 6 l 


HIFTUKY (iK KM’.T.ANI) I'P.fiM I'UK. Ac- ■ 
f:KSSIi»N UI- JaM".S IHK SK ()\ 5 ‘. | 

F^opiilar KditiciJi. 2 vols. <>. 8 o.. qv. ■' 
StudiMU’'' Ivl'.ln'n. avoh. Ci 'v. : 

EVopk-'.s I'ldiiiun, .jvol':. (>. j I 

Cabinet Kdition. 8vnis. I‘t <Svt>.,48T. | 
Library JLdition. vol.. 8vo,. ^4 | 


M.\y. 'i’MK CoNsim; iK'SM ili'-umy 

<1 I \i,] \NI» Mlir<‘ P“ C( S'.JOIl of 
fl< o'jji' ! II. 1700-187. 1.^ ‘'ll liKi.MAS 

Ek'^k:','!' .M-\y, k.i'i' ,i-oui Eirn- 
boioai;h!. 3 voh ( : i-.ui Svo., i8i. 

Mcrivale. Vvork^, by the \^Ty kev 


CRITTCAI. and lllSTOUK AL i'Lv.AV^. 

WITH Lavs of Ancient Rume. ni 1 

VOlUUlt’. 

Popiil.-r Edition. Crown 8vo., 2 l 6^/ 
Ahtliuiised Edition. L|(Avn Svo. 

fii/,, or ji. (n/., jph 
.SilvM Library Erlifiun. C/tv. •» Svo 
3.T 

ClirilCAl. ash llts.OKK \L K.'-'W'-. 
Student’s Edition 1 vol <^’r. .^vo . o 
fVopIi-V Edition. 2 \ol>, < ‘i. 8\o . d 
TrevHyrtn Ivlilion. ^voL. I’r. Svo,«. 
Cabinet Edii 'Oil. 4 vol-' I’o-iSvo.,?! 
I.ibiary Edilmn, 3 vuL. 8\n , 4o>, 
Essays which may be had sipanlel' 
print* 6 . 7 . eaeh sewed, t.s < .irli elolh. 
Frederick the (ireat ; 1 .ord Lljve, 

Lord Bacon. j Hie E.ul ol^ f'li.u 

Addison and VVal 1 hiun( 1 wo K--. iy-»‘. 

pole, Kankt* .ind liirui 

Croker'j Boswell’s stone. 

Johnson. Milloiiand Marhia 

Hallam'.s Constitu- velli. 

tional Hist 01 \ . Lorr! Byron, .and The 

Warren Hastings Conuc Diamatist. 

(3</. swd. , cl. ). oJ the Restoration, 

Speeches. Crown 8vo., 3L (d. 
Miscellaneous Wkitincs. 

People’-s Ed. i vol. Cr. 8vo. , 41. 67 . 
Library Edition. 2 vols. 8vo., 2U. 
Miscellaneous Whitings akp 

SrEECHE.S. 

Popular Edition, Cr. Bvo., 2r. 67 , 
Student’s Edition. Crown Svo. , 6j. 

Cabinet Edition. Including Indian 
Pfcnal C’ode, Lays of Ancient Rome, 
and Miscellaneous Poems. 4 vols. 
I^st 8vo.. 241. 


j CllMtl.i ^ M' P.IVM.P, 1: te Di-.-.n (,f l-Jy. 
Hisjory >■})• I'HK Romans unj^er thk 
Emi'IKI-. 

1 .diiti. t Ivhtion. .8 vols. Cr. Svo, , 48.1. 
SiIuT L.i'i.'Ty I'.is'lion 8 vols. Cr. 
K’.o , p 0,/, e t( n 

'I’iiJ FAI 1. .fP 1 it) KfA! I’l-lM’ilLtl’ 
a ^'Iiorl Hi-,i<'jy ol lin- ! „i'.t « entii'x 
<'t tli<‘Cornnu)nwealiJi, i jiiio , 7:, <).( 

PavkuR.- -F'l- IV Vkak^ in nil M \KiNfj 
Oi‘ VL'S’I R \ 1 , 1 AN HiSTdIV By Sir 
Hi n ;y PAi r.! s. L ( ‘ M ( With 
J‘oili*ails(i8^Sl im.iI-., 

32J. 

Pren<lorpfist.“-lK'Ei AM) rru-vr tui. 

RKSTOSAridN 10 'IlIK I't VOLL' I ION, 
i 0 r>j.;f) 0 O ByJofiN I*. [’Rl- n i u- rujASr, 
Aiilhoi f)l ‘ 'I lie Croiuwelhan .SetUftiicnt 
in lu'Iaiul Bvo., S'-- 

I ilound. CeoI'I'KI'Y DK \| AMiI'.VILT.h^ 
.1 .Ntiidv of tlie .'\ii.ireliy. By I. II. 
Roi.^NIj, M.A, 8 vo., Jtjj. 

Scebohni. — 'ItiE English Villagk 
Co.MMl'MTV F\.i3iii'’e(! m ils Ri l.Uiona 
to the M.inon.i! .iiul 'hibal S\ Meins, iVc. 
By KBKUi<uicM-kH(;nM. With f3Ma]«s 
and Flairs, 8vo., itjs. 

Smith.- C ar 111 AGK ano iisk Cartha- 
ginians. P>y R. Bo.swokrM Smith, 
M.A. Witli .Maps, &c. Cr, 8vo.. 67. 

StephonS.— PAKOCIllALSKLE-CIOVEfiN- 
Mi< NT iN Rural Distkicts; Aigunirnt 
aiKl Plan. By He.nrv C. Sti.imipins, 
M.P. 4to., i2s. 67. Popular Edition. 
Cr. Bvo., TJ, 

Stephens^A H istor y of the P're vck 
Revolution. By H. Morse Stei*hkn.s, 
Bailiol College, Oxford. 3 vols. 8vo.. 
I Vols. 1. and 11. 185. each. 
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History, Politics, Polity, and Political Memoirs— 


1 \ isToity OK 'i iiK Univeksity 
(.!■ ]n fioni Its Fdumhtion to tho 
I'riil'ii lilt' K,j’l)i»Tnth t’mlury. By J. 
W, S'li I'i’.s 8vo-, I2J. 6(/ • 

S u t Ji c r 3 a n d.—T iik 1 1 is i ok v op 
Ai'vn: M lA AM> New Zk.alani), from 

io itj J,J. Bv A^^XANI)KKSljTl!I^R- 

I \M), M.A , HIkJ (Jl-nKOK SUTHEK- 
LAXL), M A. Crown 8\c)., 2s tj(f. 
TjlOmOHOil. roiA'll^S IN A Dkmo- 
I i:a< y : , 11. l'/-'«iy. J^y Iianfki.Gkkkn- 

1 \< A I ’^lll^^O'SON. ( 1 . 8\0 , 5'. 

Todd. - l*AKl,lAM]<,NTAKVC«»Vl S'\MKVr 
in T:iV-C ' ‘I.OMI.S. i’.y Al.l'Ili.Ut. lolJli, 
LI,. 1». tJvu , not 
Tupj cr. — O'.'K Indian 1'rom>>'To- 
KAT-;; !in Inuocluction to llu' Study ot 
iIk- ki‘l.aiousl>ctwm\the Ilnl'shGcui'rn- 
nn til .ind is. Indian K('ud.it"r.fs. iiy 
( iiAKLi-s 1.1- wis '1 L’l'i'i-K, Indian (j\il 
Si-rvice L’oyal 8vo., l6,^ 


Wakeman and Haasal].— ICssays 

iNTHOnUCTOItY lOTllK .STUDY OF LNO- 
i.isii Constitutional History, liy 
k'laidi'nl Members of thi’ rmversity ol 
Oxford. Kdited by JbNKV Okkley 
Wakeman, M.A., and Akthuk Has 
SA i.i., M.A. Crown 8vo , 6y. 
Walpolo. — ^NVorks by Si'ENf’EU Wai.- 

pDl.i:. 

Ill.-IOKY OF KNOI.AND FROM TIIKCoN- 
tJ.rsUjN OK TllE llKKAT W'AK IN 
i'Os'Ioi838, 6 vo!s. Ciowm 

'liiK Land OF Home Klt.e; being an 
Areounl of llu- Ilistni) and Insliin- 
lioiitol the IslcofM.uj. ( r. 8%o. , 6f. 
Wylie. — His'i or; Y of I-'ai.i.vmi under 
Hi-nky IV. By Jami-s Hamilton 
W'yi.ii-, M.A., oixiof r.. M. rinj>ecU)r -3 
ol .Scluiols. 3 Vdls. Cro^Mi S\o Vol, 
1 . lOJ. 6d. Vol. 1 1 , J5', Vol. HI. 

\h: pr^-pciratior. 


Biography, Personal Memoirs, &c. 

Avmstrong.—THE 1 .ii k and Leiteks Hamilton.— Li kk 
OK I'..J.MU.\D J. AKMSIUONi. Kdited HAMILTON. By 


l;\ (i I -\RMSiriOSO. 1 -Vi». bvo. , 7>. On’' ' 
Bacon. --Hi- 1 ikks and Lin:, includ- 

1 N(. ALL OI-. t . UA'^IONAL WoRK.S. 
l-dit'-il by J, Si'EDDiNO. 7 voK 8vo., 

U 'B- 

Bnpjoliot.— B iockai'iikal Studies. 
I'ly Walter B.d.i-tiot. 8\o., i2r. 

Boyd.— 'I'wb.nty-kim: Yf\rs oi Si 
M I K i'.\\ s . I U )5- ] Ri Kj 1 iy A K 1 { 
Bi'YD, H 15 , .Author of ‘ iM’ae.itu of 
a t ouiilty I'aison,’ tVc. . voLs. ilvit. , 
\ id. 1 ., Vol, H., i5j, 

Carlyle.--’! DOM AS Carlyle; a History 
of ins Life. By J. A Kkoudk. 
J79v1R3v 2 vols. Crown 8\o., 7J. 
1834-1881, 2 vol.s. Clown 8vo., 7J. 

£^abert.-~Ai!RAHAM Kaheri : Ciovcmoi j 
ol .S<vi.tn;md Maisluil of I'ninee. Hia j 
l/.f'Dind 'I'liues, i5gq-if)62. BydKtiKt.K • 
Kooplk, Author of ' W.-iterloo,’ 'Wel- 
lington ' &(;. With a Portrait. 8vo., 
ten. 6t/. 

Fox.- d f 1 K Kakly History of Charles 
Jamks 1 o.\ By the Kighi lion. Sir G. 
{). 1 'k'Kvelvan, Bart. 

Litiiiuv Kdition 8\o., i8f. 

C'ribitiPi Kditioa. Crown 8vo., 6s. 


OP Sir W'lLLiAM 
R. P. GRAM',. }VOls. 

i^v. c'.idi. 

AdDK.M)IJ.M TO TIIIC LiKj' OK SUi W^M. 

Rowan H \md.’ion, LL. I) . I.).t ‘ 1-., 
IL'o., 61/. Acd. 

KaK?5all.~TiiK Narrative oi* a Busy 
Like : an Atuobiograjihy. By Authi k 
Hill nASS.ALL, M 1 > *8vo ' 51. 
Havelock.— Memoirs of Sir Henry 
Havelock, K.C.M. By John Clark 
Marshman. Crown 80 . , 3J. 6 ci. 
Macaulay.— The Life and Letters 
OK Lord Macaulay, By the Right 
Hon. .Sir G. O. Trevelyan, Ikirt. 
Populiir Edition, ivol. Cr, 8vo.,2J.6fl'. 
Student’.s Edition i vol Cr. 8vo.,6i. 
Cabinet Evlition. 2 vol.s I *ost 8vo. ,121 
Library Edition. 2 vols 8vo,, 3t).f. 
Marbot.— The Mk:m(ji rs ok t ti k Baron 
DE Marbot. 'IraiLskUed from the 
Fiench by Arthur John Butler, 
M.A. Crown 8vo., yu 6f/. 
Montrose.— Deeds of Montrose : 
The Memoirs of Jame.s, Marquis of 
Montrose, 1639-1650. By the Rev. 
George Wish art. D.D, (Bishop of 
Edinburgh, 1662-1671). Translated, 
with Introduction, Notes, ^c., and the 
original Latin, by the Rev. Alex- 
ANDER Murdoch, F.S.A. (Scot.), 

’ and H. F. Moreland Simpson, M.A. 
(Cantab.). 410., 361. net. 
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Biography, Personal Memoirs, kti.— continued. 
Seebohm.— T hk OxKOKn kM'Oi^MKKS I Verney.-MKMoiKs (»r 'im Vkrm v 

— lOllN Coi.KT. Ki^ASMLIS ANI)'r"'‘»' I xu * . 


Moke : a Ilisioryol ihwr Keilrn\-\^ (»rk. ! 
Hy Kkedkkk' Skkuohm. Svo , , 

I 

Shakespeare.---C)i"rEiNES ok tmk i 
Like ok SiiAia'.spEAur. li> J. O. j 
II AMJWM,i,-l*)iii,ijri'S Wiin ii'inir- 
fous lihr.iiatunjo .in,' Kac- i» 1 

vols. koyal 8\o , i$ i 

j 

Shakespeare’s Tk OK Like. Iiy Ja‘ : 
W’U.TKK. With 500 lilustr.itioiis by I 
(jKkai.o K. Moika. Jinp. 8vo,, 2u. i 

! 

Sherbrooke.— I-iKK and Letters ok j 
THE kioiiT Hon. Rohkkt Luwk, Vis- 
count Shekwkookk, (l.C 11., ingain;r 
will) a Memoir of his Is.in.siiian, Sit loiiN 
C’OAKl ShERHKOOKK, (i(Mi 15 \ A 
I’AH mkttMaktin. With 5 Poitiaits 


Stephen. Kssays in Ecci.KsiASTii m 
Bkx;imi'hy 13y Sii Jami-s SrsKiii .n 
Crown 8vo , 6d. 


(.‘niupilffl Irom ihc anil lllii'' 

tr..u«'(lby ih<* Porli.vit . at < 1 acImi How 

Hu-.ks by l‘\KTHEM)l'! 

VsKNSY. With ;i i'lrl.i f !i\' N. k 
CAKDiNrcv, .\I A.. 1.1 0 . W wh 
I'ortian., VViimii ms wrwi J V ■'■'iii’li .< 
aijL, Rfaai/jvi). 

Wapner.— \\ aonek a-. ! Km w Him 
by KhidinaM) I'kakim' »■. < 

71 GJ. 

Wnlford. -'IMma: i.voi.isii Ainiioi' 
K'-si '' iMy L b. W V!.) { 1''! ' Ai tlior f 
• .MisL'iiu'toi Monica,’ K l‘. '.V' I'l Portiaa 
oi ll.mn.ih .VUne. ( invn fcvM., .ji. 

Wellinj?! oil.— L ike ok thi, Dukeo)' 

WiniM.ioN. bv i'-- K< \ H K. 

(ii.i n., M.A t rovMi {)\ j , ,> f it. 

Wordsworth. -W'.nk-. bv ' iiAiii.i " 

WinDswoi.' i‘M, l»(‘.L.!,Uf b'hop ol 

.Si. 

A\'. \1'' <)i< My Lmms Lii, 

Bvo., re 

V.s OJ- Mv lAM-. 1 17 ^''-'. 8\'. 

l<» . b,/. 


Travel and 

Arnold.— Seas and Lands. b> Sr 
Ed\mn Arnold, K CM K Wnh 71 
Illusir.it loiKs. Cr. Svo , 71, 6(4 

AUSTRALIA AS IT IS; 01. Fads and 
Fvatures, Sk tdios and iiicnlcnts ol 
Australia and AustiaLiii Life. hiiI 
Notice.’, of Ncs; Ze.daud. by A Ci.l K* 
GYM AN. ('town 8\o., 

Baker. — Works by Sir Sa.muki, W iin'E 
Hakkk. 

Eight Ye.aks in CI’VLO.n. \V,i 1 i 6 
lllustratior .. (.'rowri Bvo , 31 Iv/ 
The Rifle and the Hound in < ky- 
LON. 6 Illiistrafioris. Cr Svo., 31. b.f. 

Bent.— Works liy J. Thi'oi>oke Beni, 
F..S A., F.R.fi.S. 

Tine Ruined C’ities of Ma.shona- 
LAND ; being a Record of Exc.ivniKin 
and Exploration in 1891. With Map, 
13 Plates, and 104 Illustrations in the 
Text, Cr. 8vo. , 7s Gd 
The Sacred CJity oi> thk Ki hjopians; 
being a Record of IVavel and Ke- 
si-arch in Abyssinia in 1893. Wuh 8 
l*lale.s and 65 Illustrations in the 
Test. 8 VO., 


Adventure. 

Hrasfloy. Wwrk.sbyLMA i!i'AS>.Ky. 

A VoY.\»,I in TDK ‘M '■in (.)! K 

lloMi mn *ihk 0< 1' \s' Ln-vEN 

Mon'his 

Libniiy K'lition. M'lili 8 ,\japs and 
< 'h.iils, .intl 118 liln.': nons. 8vo. . 

(.’.-■bin-i I'dilion. With Map and 6'. 
Ii!u^trrltl()ns. t 11 Bvo., 71. Gd 

Silver J,ibrary I'llMinn With b*> 
Illustrations, t. o wn yvo., 3J. bd. 

Poiiular Ldiiion. Wuli 60 Illustra- 
tions .p.o , 6(4 IT fdoili. 

Si'hool h'.iliiion. With 37 lla-.^iiatlons. 
!*'cp , 2,T. cloth, or jj Khile parch 
inenl. 

SuKsiiiNK AND Storm jmhk 3 \ast. 

Libraty Edition. Wah 2 Maps and 
141 Illustrations. 810., 2i.(. 

Cabinet Kdition. With 2 M,ips and 
114 Illustrations. Crown8vo.,7.),6(^ 

Popular Edition. With 103 Illustra- 
tions. 4to., bd. sewed, is. cloth. 
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Travel and Adventure — continued. 

Brassoy. -Works hy Lady Bka-ssicy— Lees and Clulterbuek.— B. C. 1887 ; 
amtuisu'd A Ramklic in British Columiha. By 

In thk 'i RADi- THE Tkopics, AND i J’ ^KES and W. J. Cluttkrbuck, 

THE ‘ koAiif’-v; KuRTir-s’ ^ ! Aulhors of ' Three in Norway With 

Calmi.1 Ivliium. With Map and aao] Mai>anri7S Illustralions. Cr.8vo., 31. W. 

IIl.istr.il, im .. Crown Hvo. 7J. bd. I MontaRUe.- 1 .'I KS ok A NOM.AI) ; or, 
Popti'.irl',lit.oii, With 183 lllustra-l ,„,d strif.-, By CiiAHi,i.s Mos- 

liotii.. 31..., s™«l, ir. cloUi. I .fAtit/K. Crown 8vo.. 61. 

Three Vdv IN THK ' Sdnukam \ i i T^ n 

:-oiml:u Milil,.,n. With 346 Illtiitr.v ' - FRIDTJOF 

tion'i. 4H>. . '.^r 6rt. 


The Last ^'nyAK^: to India ANDj 

ArsiRAMA IN THK ‘ Sl’NlirAM j 
Wilh (,!niis find Ma|js, arul 40 Illus-1 
tmiums III Monolom* (iio lull p.ifTt'i, ' 
an ] nearly 2C« lilu^lrntKin^ in th** ! 

1 j'\i fioin niauiiii.'.'s by R. T. I'KIT* 
l H-.TT. 

CurHon.— V ekiia and the Pki’sian 
LuH'STIOn. With Maps, q6 Illusira- 
Hoti'i, AiJpeiKi’.d s, and .in Ind*‘x. By 
viv IJon. (ii:u1'.(;k N. ( uk/on, 
late I'\‘lIow of Ail Souls’ ColUije, Ox- 
foii! 1! vols iivo. , 

^'Voude.— Works bv jAMKs A. J roude. 

(jcr \.\A ' or and Imt C'oloinei*. 

Willi 9 llliivH.iiiitiis. Caown 8vo., 
ar. boards, ay. t- /. ilotli. 

The liNf.i.isri in the Wi-^t Indies : 
or tlio Bow of l’lys.srh. With() Ulus- ! 
nations < r. 8vo. , 2J. bfls , ss. 6(/. cl. 1 

i 'in RICK IN N’ OR WAY. By Two of 

IIo\varfL--LiFi' u nil 'rHANs-SuiEKiAN j 'I hem. With a Map and 59 lllustra* 
Savaoi s. Hy B. ikjiJci.AS Loward, | uons. Ct. 8vo., 2.y. boariLs, 2^. 6cf. doth. 
M.A. L row n 8m , 6.r. 


Nansen. 

Tim First Ckdssjnci ok Gf'iCENi.AND, 
U'lth niinu'Tous Illustrations and a 
Mrip, ( ‘lown 8vo., ys. 6</. 

Eskimo Life. riMnsiati-d by William 
A kfFiFii. With Th Plates and is 
lliusiration.s in liiu Text. 8vo., i6.y. 

Hiley. -Ariius : or the Mountain of the 
Monks. By Athelstan Rh.ey, M.A. 
With Majj .mil 29 Jllustraiions. 8vo., 21J. 

Rockhill.—'i'iiK Land OF the Lamas ■ 
Notes ol ,A JoiuTiey tlToiiidi ( 'Inna, Mon 
‘;olia, and Tib-t. Bv \\ h.ljam Wood 
viLLic Roc KiiiLL. With 2 Majjs and 
hi 11 lu.st rations. 8vO., 155. 

Stephens.— Madoc- An Kssay on the 
Diseovery of America, by Madoc AP 
OvMCN (iWYNKDl), in the Twelfth ('en- 
turv. By 'I homas Stephens. Kdited 
by iJ.YWARf’ii Rey.nolds, B.A. Oxoii. 
8vo., 7 j, 61/, 


llowilt.— Vl'tlTS TO REMAKK.M’.ir 
PLAcr-S. Old Hal's. Batlle-lMeUN, 
Scei*v;s dhisiKUive 0’ Slril.in^f Pa.«;safjps 
in English Hisiory and I’oelry. By 
William How it r. With 80 lUustra- 
L jiis. Crown 8vo., 35. 6if. 

Knijyht.— Works by E. F. Knight, 
Auuior Cff the Cruise v'»f the ' Falcon’. 

'I HE CRUiftK OF THE 'Al^rte': the 
NairfitP'o (A a Search for 'I'reasurc on 
the UchCil Island of 'Tiinidad. With 
2 Maps and 23 Illastrations. Crown 

8 VO,, 3 ?. 6 if. 

Where I'hrek Empires Meet: a Nar- 
rate., of Recent Travel in Kashmir, 
Western Tibet, Baltistan, Ladak, 
(Jiliipt, and the adjoining Countries. 
With n Map and 54 Illustrations. 
Cr. 8vo. , ys. 61L 


Von HohneL— Dlsccjveuy of Lakes 
kUDOLi- AND Stf.fanie; Account of 
Count S.XMUEL Tkleki's Exploling 
and Hunting Kxp« dition in Eastern 
Equatorial Africa in 1887 and 1888. By 
Lieutenant Ludwig von Hohnel. 
With 179 Illustrations and 6 Maps. 2 
I vols. 8vo. , 42.y. 

Whiahaw.— OuTOP Doors in Tsar 
LAND: a Kficnrrl of the .See’ing.s and 
Doings of a Wanderer in Russia. By 
Fred. J. Whishaw. Cr. 8vo., ys. 6ii. 

WolflEl— Works by Henry W. Wolff. 
Ramiile.s in the Black Forest. 
Oown 8 VO. , 7J. 6(/. 

The .Watering Places op the 
V oSGE,s. Crown 8vo,, 41. 

The Country of the Vosges. With 
a Map. 8vo., xar. 
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Sport and PaBtime. 

THE BADMINTON LIBRARY. 


Kditecl by the DUKK hf Hicali-ort, K.' 

ATHLETICS ANT) KOOinALL. IW 
Montague Shearman. ■ Wnb 5*1 
lllhislnilions. Crown 8vo , lot. Cm/. 

me GAME sriOOTING. Hyr. Phil- 

J. HTS \VoLi>v, F. C. Sklous, Sr 
C'lEOKGr I JTTl KHALE, &C With 150 
llhistrrition.s 2 vol.s., icw. 6r/. tMcli. 

iiOA'I’TNG. HyW.H. WooDGA'ii*. With 
49 lll'iM rations. Ci. 8vo , loi. Oi/. 

COUIiSlNG AND KALCC^NKY. Hy 
Harding' Cox and tho Hon. IJekai o 
LasjOici.i.e.s. Wiih 76 Jlliistratioiv, 
Crown 8vo , Oii. 

CRTC'KL’l. By A G. ^ 1 kki. and ihf I inn 

K. H. l.YTTEl/ION With ConUilv.i 

lions by J.ANG R A If .\Iii- 

CHKUD, W. C'i. (SKArE, and F (jAI K 
With 63 HlustrAlK*ns ( r. Svo., lo? Ck/. 

CVCIilNCj. By Visi'ouNi Blti^v {Earl 
ot Alliornarlri, K.C.M.(i,, .ot 1 (T 
T.ACY Ilii.t.MCR. V/ilh 89 IHu'iia- 
tion^. < 'lown 8v() , km. hj 

DRTVINrj Bvtbr Duke ok Beaueok i. 
With 65 lllii'^tratE ns ‘ '1. 8vo , io< 6/. 

FENCING, P,OXING. AND VVRRS '- 
LI NG By VV A LTL R H P< .1 .l/x.K . I 
( GRf »VE. ( \ pREV< ».ST, K, 1 b M 1 1 CHEl . 1 ., 
and Walter Arm.'^'j kon(;. With 4J 
Illustrations. Crow'n 8vo., lor. (id. 


i.. assisted by Alfred E. 'T, \Vatson. 

MOHNTATNEEKING By C. T. Dem, 
Sii F. Pollock, Burt , \\ . M. Co^.v^ ay, 

I><»UGLAS I'KESl!] lEJ.D. C Is M\ 
IHEW'S, C. l‘n KI.VlilON W'.fh iCt8 
liUis'ralions. Cr. 8vo. , lOJ. 61/. 

RACING AND STKKl'!.]-’ .''11 \.siNG. 
RoitTt^f Bv ihf Earl OK M’efolk and 

BF'RKSniRL arifl W' (j ( KAVKN. 
With a ( ontrl'ii'i(,n b\ ilu* Hon h'. 
La wi y a .V -*/ ./ ' ■ P,v R M u ' R 
Covs KTRV anil Anj.’iot I' T. Wat- 
son With 58 Jllusts. (,r. 8vo , lO'.O./ 

vIDlNO AND POTD. p>v ('..plahi 
Lciiu K'S Ui IK. f. Moray I'.m'Wn, thr 
In’KE OR E 1 1, , Hu* Earl 

ot SlJFnU K AND B»< I'.KSH.'UL, Kc. With 
59 l!iristraiji>nt). t r. .S\.< , loi. t\/. 

'HOO'l'IKC. By WalsiNOham 

and Nr Ralvh I’ ' vm- < .Al lAMo , 
J'ari With ( nritiiiM!ii'' ■' by 1 oi ti 
Lovai.A 1 SM’AK i-\\ Ml I IF V. t'i.c 
\oi I. F'C ! iMi l Cowii V\ iih 
. I!lustiai!'/i»s ( rortii i.\'i , km Cm/ 
Vol. li M'M>r anil M.ii A , VVitJ* *>3 
illusit.K'i'n.s. ('» tlV'i, Mr. Of/. 

.sKA'T ING, Ct.'kl.'VD, D;BO(iA- 
NINC ANlxnilFU b. i: SPOKTS. 
By ) N. M. 1 B< A I Ilf ' rn? , r ( : j kihjc rr, 
1 KIawvI'I.j WiniAM.Ais With 284 
BiUsuaUo'is I r 8vo., 101 brf. 


FISHING. By H. C’hoi mondf lfy-Pen- 
NKLL, With ('onltiljuiions by iht* 
Maequls ok Exeter, He.nky R. 
Francis, R B. Marston, &(. 

Vol. 1 . Salmon, 'fiout, and (iravlmg. 
W'lth 1^8 liliKsliation.s. Crown 8vo,, 
loj. fid. 

Vol. II. Bikp and other Coarse Fish. 
With 133 Illustrations. Crown 8vo., 
loj. 6 d. 

GOLF. By Hokack G. IIurciiiNSON, 
the Rt. Hon. A. J. Balfolr, M P.. 
Sir W. G. SiMP.soN, Bai-t., Andrew 
Lang, and other \^'nttrs. ^ Wiili 91 
Illustrations. Cr. 8vo., io.t. 6 d. 

HUNTING. Bv the Duke or Beaufort, 
K.G., and Mowbray Morris With 
Contributions by the Earl of Suf- 
folk AND Berkshire, Rev. E. W. 1 .. 
Davies. With 53 Illustrations. Crown 
8vo., lor, 6 d. 


AVlMMlNt.. ByAki iiuni D Sinclaik 
and Wii.iJAM llK.NRy, Hon Secs, of 
the Lile .s.Kinfj .Socii-ty. With 119 
lilu'-tralioris t r. Iho., io\. 6 d. 

■U'.iNNiS, LAWN ’1 ENNIS. RAC- 
(jUKTS. A N i > I'I\^I<:s IK' j. M. and 
C, G. HeAIIKOTE, K. <.). Pi.KYDF.LL- 
Bouyerie an.l A. C. Ain* 1‘K. With 
Contribiinon-> by ih«' Hon. A, L'/'i'iEl 
TON, W. C. Marshall, Mi.', L. Don, 
H. W. W. Wii RLki'Okt E. H. F. 

L.wvKdiii), &c. Witii 70 Illiisirations. 
Clown 8 to., lor. 6 d. 

YACII I ING. BytheEAm.OFPi'.MBUOKH, 
k. T. PkncHh'i'], the Marquis (,f 
Dukterin and Ava, tlie Earl of 
Onslow, Lord Bkassky, Lieui.-Co». 
Buckmll, T-Ewis Uerreshoff, G, L 
Watson, E. F. Knight, etc. With 
Illustrations by R. T. Prttcjieti', and 
from rhote-j,jraphs 2vols. tor. 6^., each. 



a &> CO.'S STANDARD AND GENERAL WORKS. 

Sport and Pastime -continued. 

Fur and Feather Series. 

lidltril liv A. I'*,. WA'!5>0N. 

iilK I AK I'l^IlX^K. Natural History, ; TJ IK IMIKASAXT. lly A. 1. Stuast 
liy llio k»v 11 . A. ^T^^J*[!Kl^sw^' ; I WoKMiJ-.VMlieKfv.H.A.MAr’PUKiisON, 
i'v A I. STii'AkT-VVoiii’.KY ; i and A. I.- iNNiib SnANix 
('<3olfi*rv, ljy Cri.Ok'iK Saintshuky. | ’ [/» prt'paraiicn. 

With 11 !ull-p.ige lllustr.i'ions and j 

!.^ A. Tiu.Kiii'HN, A J. ; TIIK HARK AND Till', KAHlil T. Hy 
Sii'At r-\\<ii;!ij:Y, and ( . WtUMiKk, jj^, I,ASl;KILF^, Ac. 

nrid hi,i.;i.iTiis in the I pm 1 .> A. I. . p,,paratwn 

ST'-.MC I A\’(Mv n.KY ^ 'tO\Ml Svfi , 5?. ■ . r r 

TFIK r>Wt)rSF, liy A. |. Si- Air WILDI'OWI. Hytlu'Ilim Sco'i'i- 
WoRiiHV, il't* Rev, H. M \i usiKk M( iN J ,iJ, M. 1\, &p. J ilii'.lMrud by A. 
SON, M'-i I flKoRCK Sain i.sui’UY ‘ 1. Sir\Rr Wi'irtlky, A. 'I iiorburn, 

' In prepariftum ■ and olhfis \In prcpuratum. 


Camphcll-Walker.—'l nF < “on i> k(T : 
(.'Aki.: tir, iiow to I'l.iy at Wlust; a' 
\Vhl^^ ( .'ti'dir rn. By Major A. ‘ ’amp- j 
EKLl. Wai.ijcIv. Fcp. 8vo , ba'. ; 
DKAl) Sfl‘11' (TllF): oi, Sport .man’s i 
Conijd-K' tj.JKir Bcmir a 'I'lr.'iiM* on 
the I'sp of ihe (jun, with Rudimentary 
find Kinishinf^ l.r.ssoii.s on the Ait of 
Shootini; (Jaine of all kind.*; By 
Marksman. (. mwii 8 vo , lot hi. 

Fal k e iior . - - ( 1 A M 1- s , A N ( .1 K N 'r A N 1 > ( ) i: 1 - 
KNTAl,, AND IIdvV TO I'l.AV 'I'lIKM. j 

By IOdvvaijij Kai.kk.mck. With niirne- 
roub I ‘h- 'tograplis, I Jiagraimi, &c 8vo. . 
2 TJ. 

Ford.- ’1 MK 'I'llFOKY AN'll I’kACTU IC OF 
ARfUKin. By H<)UA( k l-’oRix New 
Kditioii, lluaoiiijilv Rrvii.ed and Re- 
written liv \V. Bi rr, M. A. With a I’rc- 
faceby < , 1 . LvIM.man, M.A, 8vo , i4r. 
l‘'ow]er.- RKr<u,r.f.<"noN'S or- t.)i u ; 
Ctil’NiKY lai'K. iiv j. K, FowiKaj 
Kit'll lens "), foimerly o'" Avlef-bi'i'y j 
With Portsmts, &c. 8vo , loj, b<L ! 
Francis.— A Book on AnCjI-ing: or, I 
Treatise on the Art of Fi.shin» in ea'cry j 
Branch; meludinr, full lllusirated last; 
ol Salmon Flic.*-, lly I'kANCts Francis. 
With (“oloi'ied I’Utos. t'r. 8vo., i^. 
Hawker." 'I'he P/iary ok Colonei. 

Pli'IKR llAVYKEH, .lulhor of “ liistrar- 
tions to Youn^^ Spoii'mien”, With an 
Introdui turn by Sir Rai.ph Paynk- 
tiAM.WKY Bart. 2 vols. 8vo., 321. 
Hopkins.--- I'ishino Rkminiscknces. 
By Ma)or F. P. Hopkins. With Illustra- 
tions. Prown Svo. , bv. 6 d. 

L a n — ANf;LiNr. Sketchks. By 
Andrew 1 ..\Nv';. With 20 IIlustratioRs. 
Down 3^o , 75. 6 d. I 


If o n K m u ti.- - ( ’HESS OiM' N i nt;s. By 
Fi.'ki). W. I oNOM \N. F':]). 8\o , et. 6./ 

MiiBkel.Yno.- ShakI'S wd Flats: a 
i .aupirtf R*‘ve|,.ii()n ul ilie Sn'ietj of 
(.'liealmj^ .it (sanies of t’lianci’ and Skill. 
Bv loHN .Nfc,Vi|. MASKKI Y.M’’. WiO) 
IllustrnHons and Diagiairi'-. Piov^.i 
8v ) . 6^. 

Payno-Qallwey. - Woiks by sir 
R\i,ph I’avnl (’)AM wi'Y, 

K|'TTM.’.S to YoU.NC SlIl^O’lLKS (?'u 1 
.S« iu'«.l ( >n the t fudt'e .iiid I hsc of a 
(lun. With llliistiaiions. (’i.Pvo., 
7«. hi. 

Lk’itkksto Young Shuo'i eks. (Second 
Senes), On the IVoduelion, J'fcsr‘r>a* 
tion, and KilhnRciftlame. Willil direc- 
tions in Shootinj' Wocal-Pi}>,i’ons and 
lirealsjji^-in Ketnev. is. With 10 1 
Illusliatioiis. ( mwii Svo , 121. 6rf. 

Pole. -dllK 'I’HFOltY OK TIUC MOOKKN 
•SriENfim; Uamk </K Whjst. By W. 
Poi K, F. R.S. Fcp. 8vo., 2r. b(i. 

Proctor.-— Works by Rkhakd A. 
Pkoctoii, 

IJow TO Play Wh/.st: with thk 
Laws and liTiofiviTK ok Wjiist, 
C’lown 8vo., 31. 0,/. 

Homk Whist : an Easy Guide to Cor- 
rect Play. iGino., js. 

Ronalds. "Thk Fly-Fisihcr's IiNTi> 
MOLUGY. By Alfred Ronalds, With 
ao Coloured Idates. 8vo., 145. 
Wilcocks. The Ska Fisherman : Coin- 
pnsm the Chief Methods of Hook and 
Line Fishing in the British and other 
Seas, and Remarks on Net.s, Boats, and 
Boating. ByJ. C. WilcoCKS. Illustrated. 
Crown Svo. , 6 s. 



LOA'aAMNS &• CO,’S HT^A'DA/^D A.\'D GENERAL WORKS. 


Mentpil, Moral, and Political Philosophy, 

LOGIC, RHETORIC, PSYCHOi.OGY, ETC. 


Abbott.— T he Ei-kmentsof Lochc. 

T. K Abi’-ott, Rl). i2mo., V. 

Aristotle.- Works by. 

The roi-iTics ■ ( i. R'l. kfr's ( in rk T<-xt | 
of IVioks I., III.. IV', (VII j, \Mth .in I 
Engii.h 'rj,m*.laUon by W. E Hol 
LANJ), M A. ; and shoil Introcliii'ioiy > 
EsiiH) '> hv A. Lang, M.A. fiowir 
8vo.. 7>-. 0'/ ; 

I HE Introductory Ks‘.nv > 

Hy Amiukvi' L^NG (fiom Rilkiiul .incl 
L.'i:i^;’s ' I'olitics’). Cr. 8vo.. 2s. tct. 

The Jvniif’s. (ircek Text. lUu.lralcd 
with ,in<l Notc.s. Hy Su .\lidx- 
ANDEK G’iANT, lUrt. 2 vols 8vt) . 
32 1. 

Tiitt NiroMAClilc.VN EiHir*;; Xewly 
Transl.act! inio English. By I\oi;kk*t 
W ii.MAMS Ciown 8vo , -/j. 0./ 

An iN't 1'01)H('T!0N to Ari<t /ii.e's 
Ethu '■<. dook.s T.-TV. (Itfv.L X. 0. 
vi.-ix. in .VI Appi'niii:: ) With .1 1 on- 
tinu()n^ An.ily.s'.sniid X'/tO'- Inlrnclrd 
for till; ubc of Hcqinnt rs .ipd Ji-m-n i 
StudciU';. By th<‘ iCi)\\ARi>j 

MooiiH, D D,, IVn,. ip.d if !^i I 
Kdni.ind H;dl, and l.u** 1'Vlf»\v snsd ! 
Tutor oi Qiu'fn’s College, Oxlord I 
Crnvvn Sv 0, . ror. 6</, j 

Uaeon.— V n'. by. . 

CoMiM,]., I iv W' ).t KS. I’ flitrd by R L. I 
f -Old D. Uj 

I If: AT H. 7 vols. 8v(i. , 3 j jj. 6(/. j 

The Iv'-savs: with Annot.dions. 
Richai'D Wn/iTEi.y. T> IX 
' loj. 6fy. 

Bain.-- Works hy Alexander i 

I.L.D. ! 

Mental Crown 8vo , 6 j. oc'. : 

MORAL ISCITCNCE. CfOWn 8vO., 4J, bj. j 

TAe two works as above tan be And in one . 

volume, price ioj. bd. I 

SENSES ANDTIIL iNTELLKLr. 8vo.. IS^- i 

f:motion.s and the V/ili.. 8vo., 151. i 

Logic, Deductive and lN.jucnvE. j 
Part I., 4 J. Part II.. 6.». 6t/. j 

Practical Flss AYS. Crown 8 vo.,2l ’ 


Bray.— Works by Charlfs Pi. .ay. 

The rilI!l;M)PHY OF N E' !■ ' .i'l Y cl 
* 1 -Krw sn .Minriasin Matli-i \ r lot' , t,' 

'I UK Km.U‘\TK)N (IF 'I UK Pr.KI INt.S i 
A’oi-d .Nys.(-ni loi Schuo! i inwn 
8vo. , cr b( 

Bray.- K i.kmfms of Mu; ai • rv in 
K.UV Lvssons l(*r a >' ''Ciwol 

Ic.'irhing. By Mi.. ( u i-., Pk av 
< r 8vo., Tj 61/ 

Cronor.— • ivim,.ati(>n and Pko- 

..M'-S py jOHN liRAlTJF ( KO/IKK. 
M 1> With New Prebi ■! , ui-jic hilly 
thf Tiiiiuic. ol *!!'■ .\< , tng.i- 
iK'U .oi'.l in the (4 Us probli'ins 

8 v().. 

Davideon.- nsK Lock, c.e I iff ini 
T in.'., I'\j»l.uiu"! and Applu'd By 
Will 'AM L Davidson, \b,\ ( rov..j 

Bvi> , (J). 

(JrOOM. ll.i A OIO.sOK'l lU'M \S nH.L 
^»i” I N lOpirdby K L \:,rii 1 .siiir. 

\'m!s 1 and ll. 1 1)t!./i«pi)ic.il Woiks 

t, <) , each, 

Voj. IK. Miscf'lLinirs With Irulc'x to 
tht'ilio (* Vi Imncst, and Memoir. a\o , 
•'ir 

Keu.rn.— 'I I'K Aryan Ht.t si - i oi.d . its 
.''•I'l lure .iiid Us Dcm I'lpnn nl An 
liv.ifj iiuuion to Comp.ir.iiiM* Jnibpru 
dimes. By W. Kduafd Hkarn 
R vo, , i6j, 

i ilodreson.— Works i«y Su.M v.oi. ni IL 
Hod- .‘'ON. 

I'lMi AND .Sha( 1- .1 Ml niphyMc.il 

Lssay. 8vo , i6j. 

'I'liE Tmlory (jf Practice • ^in Kihic.d 
Inquiry, 2 vols. 8vo., 241. 

llIK PlIILOSOl’HY OF RKFLI'CTION. 2 
vols. 8vo , 21 fi. 

5uine.— T he Philosoi'Hical Works 
OF David IIume. I'khted by T. H. 
(jPEi.Nund'r. IHjRusi:. 4 vols. 3vo., 
56 :. Or >oparately, E.s.say.s. 2 vols. 
28 r. 'iieatise of Human Nature. 2 
vols. 281 , 


By 


By 

8vo. 

I 



10 LONGMAA/S 6* CO.'S STANDARD AND GENERAL WORKS. 


Mental, Moral and Political Philosophy- 

Johnstone.-- A Short INTRo^ucTlO^' : Mill,— Works by John Stuart Mill, 
TO THK Study of U)r.ic. Ry Lau- ‘ 

Ki'N'UK JoHNSTONK. With CJucstions. 


C>. 8vo., 25 . 6 ii. 

\ 

Jones.— A n IntkduiUCTion to flitNK- 
RAi. hy E E. ('onstanck | 

JONKS, Aullior of ‘ Elcnn'nts ol Lopir as ■ 
a Science of PiopoMiions Cr. 8vo., i 

jT. 6 «f. ! 

! 

Juatinifin. -Thk lNf.TiTUTK& of Jus-j 
TIM AN. Lain) Text, diipiH' of i 

lliisc)il.r, \Mth Enj'li.sh Inuotluction, i 
'rraiiAl.iiKiM, Notes, and Sin nnuiy. Hy 
1 'liOMAs \ Sandaks, M.A 8vo i8t. 
Kant -Woilvs by Immanukl Kant 
Cun lour OR Pk ac/i k ai. Rkason, and 
0 th tU Wl)Rlv.> ON THF. 'I'HROKY Ol 
Et HUS ’I I an dialed 1 1\ 'I K.ALiioTr, 
S. j ). M-'ni'ti? Tio , lJ. 

iMKODlJUTiON 'lO I.O{.iU, AND His 

Essay o\ thf Mi.srAKSN Sdhtjlty 
Ol' 'I HI', Sour Fiuurfs 'I i.'nsla’ed 
bv 'I K. .AHi'orr, and wiib Notes by 
S 7 (.'OLI HI DOE. 8 VO , Oi 

Killick. -l^^^^H^ooK To ^llfA.'S Sys- 
Ti,M OR Tu.'mC Hn ih‘\' A. n. Kil,- 
Lic K, M .A, L urn n y\o., 3U uf 

Larld. "WoPts by Grchuje 'Idrmuli 
Eadd 

KIVMFN'IS or PiIYsK/LO iK'AL l^sv 
^’HOLOC.Y 8'.0., LMI 
OUI'MNKS OF PUVSIOLOOK'M PSV- 
( HoLoOY. A '{ I'xl-Hofjk* of M<*nUl 
Sen nev loT .Acr»d 'inif.s and rollcjjes. 
8vo , lai. 

Pbvnioi.ooY. DEsUKirr'M- and Ex- 
J'LANAIORV ■ a 'I TlMD.se of ihc fMicno- 
nii’U'i, Eaus, and lV\elopineut of 
Human .\f ntal Eife. 8vo., 2iJ. 

'Lowot?. - The H istokyof IMiilosophy’', 
Irfjin rii.iics to ('ointo. !ly tiFoRGE 
HL\H\ EtWhb. 2 VOE. S\o., 32J. 

■x Muller. — Woiki- by K ^E^x Mui.- 

l.KK. 

'I HE Science or I'koludit. 8\o , 21s. 
iHKEE LnTaODUCTORY IA'CTUKKS ON 

niK Science of 'rnowGirr. 8 vq., 

2 S. 6 J. 

Mill.— A nalysis of the Piiknomena 
OF the Human Mind. By James 
Milt., 2 vols. 8vo. , 28 j. 


A System of Ixmiic. ('r. 8 vo., 3 .f. 6 if 
On Liberty. Cr. 8 vo., is. ^d. 

On Representative (.iovuRNMENT 
I ,ro\vn 8 VO., 2 j. 

tPriLrioKi.ANisM. 8 vo., 5 J. 

Examination of Sir William 
JE\M ii.roN's P hilosophy. 8 vo,, i 6 j 

Nati rf, the Utility of Religion, 
AND'rnKiSM. Three Kssa.) s. 8 vo., 5 j, 

i MoilCk. — iNYKODULTION TO LOGIC. 
Jiy H. S, Monuk. (!ro\\n Svo. , 5 J. 

Ribot.— T he Psyciiolcgy of Atte.n 
T iON. By Th. Ribot. f‘i. 8 v(.., 3 J. 

Sidgwick.-’ UiSTiNi'i lo.N • and ihc 
C'liticisin of Belief. HyAi.i'UiCD Siur, 
wiuk. Crown Bvo,, 6 l 

rjtoek. -DEiTUCTivi' Eno'tc. Isy 
O j< OR( t E St( x'K. Fcp. Svo, , 3 u. 6 </. 

Sully— Work-; by fAMics Sui.LY, ('roT'* 
Piofessoi uf Alind and J, 0 !.;;c .it Univer* 
sily (’ollcfTc, Londi)n. 

The Humat'I Mind: .1 Texi-bo.A oi 
r.-.vd-n tlogy. 2 vols. 80 1 . . 2 1 r. 

Outlines ok Psychoi ot.v 8 vo., 9 c 

TitK TK.AniEk'S IIAM'^IUIOE Ul* PSY- 
cnui.or,Y. Cn'wnSvo.. 5 ^. 

Swinb u rn e.— P icture I ,ogic : an 

Attempt to I-'opularise the Science of 
Reasoning. By .Alfred James Swin- 
burne, M.A. With 23 Woodcuts. 
P(;ot Svo. , 5 J. 

Thompson.— Works bv Daniel 
Greenlkaf Tiiomp-son. 

A System of Psychology. 2 vols. 
8 vo., 361 . 

The Religious Sentiments ok the 
Human Mind, Bvo., ys. 6d. 

The Problem of Evil: an Introduc- 
tion to the Practical Sciences. Svo. , 
I lor. 6d. 
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^‘ONG^^/INS 6 * CO:S STANDARD AND GENERAL WORKS, 

Mental, Moral and Political Philosophy— 

Thompson. -- Works by Ijamki.; Zol3er.— Wo-ks by I>». Edvi'aud Zkj. 
GRi- r-’NLKAK 'I HOMPSON— | Lkli. IVolessor in thf Lniversily <.i 

Social PKotJKKSs. Bvo.. 7 j 6 */. 


Thf. rinLO‘?Ul*KY OF f’lcriuN in 
L lTnKATURIC. ClOHP. 8vo.. Oi. 

Thomson.— Outlinics of Tint Ni r s- 

SARY l.AWS> OF 'InorOHT: a 
on i*urt' iitul Apiili il Kn*;ic. H> Wil 
LIAM 'I'liuMSoN, D.D , { .mif*rly 1/mi 
Archbishop ol Yoik. I'Ojt 8vo., be. 

i 

V/ebb.— The Veil of Phs: .iSeni'sof[ 
E'.siiys on IdoTlisni. 'I*. K. Webr ■ 
8vo. , loj. 6c/. j 

W.bately.— Woik^ by R. Whati ly, ■ 
iurnicrly Archlv ilioj) of Dulilin. j 

Hacon'.'i IC'sSAVS. With AiiTi,'»uti(.m, j 
IJy k. Wmaikly. 8vo., ioj b«/. | 

El.LMItNTb OF 1.0GIC. ( (. Bvo , ;» b,/. , 

Elkments ok UiiK’ioKir, Cr. 8vo., 

4-1. 6c/, 

Lessons on Reasoning. Kcp. 

IS. 6(/. i 


History of Ea.i-rnTrisM in C-rfek 

1 ‘HJLOSt.PMY, ‘I ii> SARAH 

F. Ai,ii-VNE. '.'r 8\'o., loi.’^c/. 

ThK ^T0K^. EI'K'DKKAN^, )I ‘'-M’- 

IKS '1 i.m^l.ilcd by ih<‘ K<-' (). J, 

RMCHEL, M.A, < IbWtltJVd., ic;r. 

OrTl.INES OI- 't'HK Hr t)F (ikH- R 

ri!ji,o''Oi’Hv. '1 r..i -'.tird by Sarah 
I* AI.I.KVN!’ .J'.il Kv'M.VN' Abmoij 
Gri)\in 8vo. . iot. be/ 

I'l M'() ANO THE Ol OJ i; AC AIHCMV 
'I r.'jr'.ib ''. by Sauao 1 '. Ai.i.kvnk 
asidAi I'Kl'H (lOuPiATN, li.A, t lovvn 
t'v(j , i8j 

S<n VAlTSANOTlU'.Si'CKA'i |c ^<,H()OI S 
'I • 'iiskiii’'l i*v till Ri'v. 0 . j, kKinit' ' . 
( lO'Ml 8vo, , lot, /v/, 

llIL I'KK-Sot RATH' S< IF - US', a Itl''- 
tciTv <)i (I’ts'k PhiJo. piiy from ihf 
l’-,uli«*st Pt nod lo dit' NiOi r il^s. 

'I T.iirkitcd by Saumi T. Aelkyne, 

2 \ols, Crown bvo. , joj. 


MANUALS OF CATiJOLK' PIJILOSOPIIY, 

fSitm yhu * :>f Series, J 

A Manhal of Political FVonomy. Mokai Pjhi o.'^ofhv (Ethh am> Nath 
by C. s. Devas, M.A. I'r. . bs txl. \ RAi. I.AWi by JOSEPH Rsr b J 

First Principles OF Knowledge, Uy Crown 8vo., 5J. 

John Rick ARY, S.J, Crown 8vo. , 5J. . ^ 

, ,, , [Natural 7 hrmlogy. IW Bernako 

General Met Ai’HY.sics. PyjOHNRKK- Pohddfr, S J. (,'ro\vn 8vo, , 61. 6./. 
ABY, S.J. Crown 8 VO., 5'. I 

i.OGic. By Richard F. Cr.AWKic, .S.J. I PbYc.uoLocv. By Michael Mahkr, 


(>(t\vn Bti'j,, ^r. 


S.J. ( ,rown Bvo, , 6.1. 6c/. 


History and Science of Language, Ac. 

Davidson.— Leading AND Important Graham.- I'A'glish SyKONYM^f'bssi- 
liNGLiSH Words ■ Kxplamcd and Lx- ! hfd and hspla.nod ; vi h IVactic.'i! 
emphfied. By William L. David- 1 Exercises. By (]. F. Graham. Kcp. 
SON, M.A. Kcp. 8vo., 3J. 6rf. ■ 8vo,, 6 j. 

Fairar.— L anguage and Languages: , 

By F. W. Farrar, D.D., F.R.S.. Cr. j 
8vo , 6.f. ' 
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History and Science of Language^ hz.--<ontlnued. 


Max Miiller.-Works by F. Max 

MilLLKR. 

Selkcteo Iss^ays on Language, 
Mytholoi :v. and Rkligion. ^ vdls. 
Crown evo., i6'. 

The Science ok Language, Founded 
on l^nines dclivcied at the Royal 
bistilulion m i86i and 1863. 2 \o]s. 

Crown 8vo. , 2J r. 

lilOiiKAPHlES OP WOKUS, AND THE 
OF i tiF Akyas. (*rown 8vo., 

7.*. (id. 

Thmhi-: Lectures on the Science 

OF LANGUAGIt, AND ITS [‘DACE IN 

Genkkai. Education, delivered a.t 
Oxford, 1889. Crown 8vo , 3^. 


Roget. — Thesaurus of English 
WORDS and Riikases. Classified and 
Arranptid so as to l''acilitate the Ex- 
pression of Ideas and assjsf in Literary 
Compo-Jtjon Hy I’F.Tiiu Mark RoGF/r, 
M.D,, F. R S. Recomposed throughout, 
cniarRcd anri improved, partly from the 
Author’s Note-*, and with a full Index, 
by the Author’s Son, John Lewis 
Roget. Crown 8vo.. 10s. 6t/. 

Wharely.— 1-.NGL1SH Synonyms. By 
K Jane Whately. Fep, 8vo., 35. 


Political Economy aod Economics. 


Ashley. -FNt.i.iSH EcoNOMicIlisroRY 
AND 'Theory. By VV. J. Asm icv, 
.M.A. Crown 8vo., Fart 1 ., 5.^. F.ift 
11., joi. 6d. 

Bagehot. — Eoinomic Studiks. By 
Walter Bagkhot, 8vo. lot f>d 

Crump.-~AN Investigation in ui hie 
Causes of the Great Fai.l in 1 'rices 
which t»ok place ooincidently with the 
Demonetisation of Silver by Griniany. 
By Arthur Crump. 8vo., 6r. 

DeraB,— A Manual ok t^olitical 
Economy By C. S. DevAs'S. M A. 
Crown 8vo. , 6f. 6d. {Manuahoj Catholic 
Philosophy . ) 

Dowell.~A History of Taxation 
AND Taxes in England, from the 
Earliest Times to the Year 1885. By 
Stephen Dowell 4 vols. 8 yo ) Vols. 
I, and IL. TTae ilisiory of Taxation, 
au. Vols. III. and IV. The. History of 
Taxes, 31 J. 

JofdaiL— T he Standard of Value, 
By William Leighton Jordan. 8va, 
dr. 

Leslie.— Essays in Political Econ- 
omy. By T. E. Cliffe Leslie. 8vo., 
lor. (id 


Macleod.— VVoiks by Hi - nry Dunning 
Maclkoi), M.A. 

The Elkmknt’j OK Bankisg. Ciov,r 

8vo., 3.r. 6d 

The Theory and Practice op Bane- 
ING. Vol, 1 . 8vo., J.;;. Vol. II. 

14T. 

The Thkory ok Credh. 8 vo. Vdi. 
1 . lo^. net. Vol. II., Part 1 ., 4J, (ui. 
Vol. II. Part 11 .. lof. U 


Meath.— PRo.'Ji'KKiTY or Pauperism? 
Ph>j>iral, Ind'jstr'al, and Technical 
Training. By the Eari of Meath 
8vo., 5j. 

Mill.— P olitical Economy. By John 
Stuart Milu 

Library Edition. 2 vols. 8vo. , 30s. 

Popular Edition. Crown 8vo., 
Ss. 6d. 

Shirrea.— An Analysis of the Ideas 
OF Economics. By L. P. Shirres, 
B. A. , sometime Finance U nder Secretary 
of the Government of Bengal. Crown 
8vo., dr. 
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Political Economy and 

Symeo.— P olitical Economy . i Short 
Text-book of Political Kconoiny With 
Prob’cms for Solution, 'ind Hifts (or 
Supplementary Readinj;. By J. K , 
SVMES, M.A,, of University 1 

Nottingham Crown 8vo., b//. | 

Toynbee.— Lectu HER on the In- 
dustrial Revoiajtion of the i8th 
Century in EN«j.ANri. By Arnold 
Toynbee. 8vo.. ioj. 6(1^. 

Webb.— T he History oi* Tradk 
Unionism. By Sidney and Beatkick 
Webb. 8vo., i8.f. 


Economics— 

WiJfion. - Works by A. J. \Vii. 5 .on. 
Chirfly rt'pnnteil hoin 'The /nvestoTi' 
Rnnnif. 

! Practical Hints to Smaii In 

VT.STORS. Cri)rt:i a\o , u. 

Plain Ap\ jce auout Lim-: 1 nsuic anxr. 
Clown 8vu., ij. 

Wolff.'- IM'OIM It's Ha'vK-' a Ptvord ol 
and iMJi'M'Miif ''' I'oss, By 
llLNRY W. \\'OLI t-'o., 7Jk. 6./ 


Eyolution, Anthropology, Ac. 


Clodd.— The Story of C’reation ■ a 
Plain Account of Evolution. By 
Edward Clodd. With 77 Illustra- 
tions. Crown H\o., 3L 6i/. 

Huth. -T he Marriagic of nkak Kin, 
considered with Respect to iln Law o( 
Nations, the Kc'-ult ol J'\p' iicnic, .ind 
the 1 'cachings ot Bioloj;_v, By Ai huhv 
Henry Huth, Roy.u 8vo,, 71. o./. 

Lang.— C ustom and kivTii. studies 
of iSuIy UsH'c and By A \: w 

Lang, M.A. \V'ith 15 
Crown 8vo., 3i. ck/. 


I Lubbock.— I iiK Origin of c:ivilisa- 
TTON' and ihe Pnniit'vc Coiiiiuion of 
I Man. By Sir J, LrnHiiLK, Lari.. M.P. 

With s Plates ’and illuslMiions in ili'- 
! Text. * 8\o. iBl 

j Romania -Woikb bv Cllt|}^iE John 
koM v\i..s M.A., LL.I ' . l’.i-..S. 
Darwin, andAftki' an hN 

position ol the hnwTii.ii' 'Ihcoiv, 
and a DisciJ.Sb'uh on l'o,i-l larwinian 
Citations. r’.Ht 1. i lie D.irwinian 
'1 heory. Wilii Poilrnil I'l Daiv^iii 
and T2S migrations. Crowu 8vo., 

IOJ. 0 )/ 

An Examin.mton of V\ kismanmum. 
Crown iivo , Oj. 


Classical Literature. 


Abbott.— H eixemca, A Colh ci on of 
Es-sayi on i-rcek i’ociry, Pldo-ophy, 
History, ami Religion. Ed.iwl by 
Evelyn Abbott, M.A., LL.D. 8vo., 
ids. 

^BCliylUS.-EUMENIPE.S OF AtSCHY- 
LUS. \Vith Metrical Eni’n'h liansiation. 
By J. F. Davies. 8vo., 7l 

Ariatopbanes.— The Actiarnians of 
Aristophanes, translated into English 
Verse. By R. Y. Tyrrell. Crown 
8vo., IJ. 

Becker.- Works by Professor Becker. 
Gallus : or. Roman Scenes in the Time 
ofAugustu-s, Illustrated. I’ost 8vo., 
7 J. 6d, 

ChariCLBS: or, Illustrations tf the 
Private Life of the Ancient Greeks. 
Illustrated. Post 8vo., 7s. 6/L 


Cicero. t'n«'Ro’s Cork ekfon deni k. 
By K. Y. '1 VRRLLL. Vois. I., II., Hi 
8 yo. . each 12'. 

Clerke.— Familiai- sii'di^.s in Homer. 
By Agnes M. C.j.i.iike. Cr. 8 vo., 7 l bJ*. 

Farii ell,— G ref. K Lyki^- I^oktry: a 
Complete Collfct.on of the Surviving 
Pa.ss.i,ges from tlic Greek Song-Wrrtmg. 
Arru'ged with Piel.ii-iv Ariides, In- 
troductory Matti*r and < ornmenlary. By 

George S. Farnell, M.A. With 5 
J ’lutes. 8vo., i6j. 

Harrieon.— Myths of the Odyssey. 
IN Art and LiTKHATURr. By Jane 
E. Harrison. Illubto^icd witli Out 
hue Drawings. 8vo., i8j. 

Lang.— Homkr and the Epic. By 
Andrevy Lang. Crown 8vo. , gs. net 
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Mackfiil.— K imgkams vrom 
THF (Jkekk Antmoi/)c;v. iiy J. W. 
MackaiIm Frllow (»K Hruliol 
Oxl'^rr!. k(lit'*fl With a Krv-rd 'IVxl, 
inlro(]iirl:on, 'rr.Ui^bliorj, fUid Notes. 
8vo. , i6\ 

Plato. I’AKMKNIOrS «iP Pl.ATO, 'I’cxt. 
with InlioihicliDn, Aiuly'^H, He. By 'I'. 
iVIaguikIC. 8vo., 7r. 6i/, 

Rich.— A DirTioN\kY OK Roman and! 
Gkv:ek AMii.n rTiKS. Iiy A. Kicif, 
ilA, With 2 c;ixj Wooficiits. Grown' 
8vo. , ys. td. i 

Sophocles-— I ran into Ell^^li^h ; 

Versp, By F-ioiiKk'r Wiiitki.aw, \1, 
Assiotatit \l.iMrr in Ru^Uy School. LU'' ! 
Fellow of iTitiily CoUrj^c. ('dnilmdgc. j 
Crown 8 VO , 8f, 0,/. 

Theocritus, -hne Tdyli.s of TiiKf)-j 
or I'l ;:s 'I ransi.ui'd into l''n'.;!ish W’-so. ! 
By JamK'. I it- sky Hau-aki), 
cVxon. 8vv* , 6s. 'jL 


Tyrrell.— 'I k \N^LATioNs into Greek 
AND Latin \’eksk. Edited by R. Y. 
TvRiiKLr* 3 vu., 6s. 

Virf?il,—'rirK/FNKii) OF Virgil. Trans- 
lat’d into Kngli.sh Verse by JOHN CON- 
iNt'.l uN Crovkii 8vo. , 6 j. 

Tmv. Pokm’^ nv Virgil. Translated 
into English IVo.se by JoilN Coning- 
TON, tVow'ti 'J-'O , 6s. 

Till' vKn kiixjf V I Kf ,ii. , freoly translated 
into English liiank Vn -o. Ity W. J. 
'riioRNiiiLL. Crown 8vo,, yr. 6d. 

Tirif ..^sNEtD OF Virgil. Books L to 
Vl. Translated into Isnglish Verse 
by James Rhoades. Crown 8vo., 
5 ^- 


M.A ; Wilkins.- Tin: {»(:{)v\ i n oktiik Hum- 
i rich: roKMs. Iiy G. Wilkins. 8vo. Oi 


Poetry and the Drama. 


AlliniKh am.— Works by 

Allingh.^m. 

Irish .Sum;< and ro«<'M.S. With Eron- ^ 
iEjiifce oi th'' W.iterJ'all ol As.iroc. . 
Fcp. 8vo., 6.N j 

Lauuknck Bloomfield. With For- 1 
trail of ihc.^ni.iiM Fep. 8vo., y 6d. , 

Fliivvem Bikcks; Day and Night, 
Songs: Ballad.s. V.'ah 2 Designs 
bv D. Ci. Hos'^K'ni. Fcp. 8vo., 6 j. ; 
large paper edition, ia.». 

I..IFE AND Phantasy: v\itli Froniis- 
picf'c by Sir J. Millaj.s, Bart., 
and Design by Ai;rn;’K Hughes. 
Fop. Svo. , 6s . ; large paper edition, 12J. 

1 'hoiu;iit and Word, and Ashky 
Manor : n Piay. With Portrait of the 
Aiilho'- and four Tlieatncal 

Scenes di awn by Mr. Allingham. Fcp. 
8vo,, 6s . ; large papei eihtion, 12s. 

BlACKDERFIES. Imperial i6mo., 6s. 

Sets of the abc/ve 6 vols. may be had in 
uniform haif-pnrehmeni binding, price 305. 


i Arniotvonp:. -Works by G. F. Savagf- 
Arms from 

Poems: Lyiical and Drainatic. Fcp. 
8 \() , 6s. 

KfN(^ .^AUI.. (TJie Tragedy of J::rru'l, 
Putt 1. 1 Fcp. Svo. 55 . 

King David (Tlic Tragedy of Esrad, 
P.'in II.) Svo. , 6j. 

King Soi.omon. ('Fhe Tragedy of 
Israel, Part HI.) Fcp, 8vo., 6s. 

Ugqnk: a Tragedy. Fcp. 8vo., 

A Garland from Greece. Poems. 
Fcp. 8vo., 71. 6d. 

Stories ok Wicklow: Poems. J'cp. 
8vo., ys. bd. 

Mei'Iiistopitfilks in Broadcloth: a 
Satire. Fcp. Svo. , 45 . 

One in the Infinite: a Poem. Cr. 
8vo., 75. 6d, 

Armstrong. — T he Poetical Works 
OF Edmund J. Armstrong. Fcp. 
8vo., 55. 


William 
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Poetry and the Drama — continued. 


■Iriiold.™ Works by Sir Ejjw in Aknoli>, 
K i.'.I K., Author of ' 'J'lu' I-ight cJ 
A.i:. 

'J'lIK LK.flT OF THE WOKLD : Or. lht‘ 
tirfat (.'onsuinination, A Poem 
(Jrown 8vo., 71. 6«'/. net. 

Rrewntation Edition. With 14 lliiis- 
tiatif'ns by W. Hoi.man Hi nt, 
kc., 4IU., 7.0s. net. 

Potiphaf'S WH'K, and other Poems. 

Clown 8vo., 5'. n^t. 

Ai>/.uma: or, the Japanese Wife. A 
Play. Oowh 8v'o., Oi bd. net. 

.Harrow.— The Seven Cjtif.s v)K tih 
l)K,An, a.iid other Poems. Hv Sir UjHN 
Ckokp:e Bafrow, Bai t. Pep. :’\o . -i. 

Hell. — Wo.ks by Mrs. llur.n Ui:: 1 
CriAMriEK COMEOlKS: a ColKriion of 
Pi.iy.s and Monolo,^ues lor tin' Hiau - 
iiu!: Room. Crow 11 8vo. , 6. 

NrnsEKY CfiMEijiKs: 'I’wi-he Tm> 
P].i)’.s for Cli'l,ln*n Pep 8o> , n ud 

Hjoniseil.- Works by lbi..(SsijKUM- 
lilOUNSICN. 

I-’astuw San(1 • a I 'lay 'riaiiM.-S"! l>y 
WlI.l.IAM Wh.so.;. ( 8vi» , 

A Gauntlet. .1 Dtam.i Ttanslat-d 
into PtifThsh by O'^man bi)V\Aki)> 
Willi Poiirait ol til' Anlho. ' O'/iM 
8vo., St 

Coclirane.— T he Kksiui..^ Nlsi, 
and otiieT Verses. By At I Kr.D Cu( ii 
KANE. Pep. PVO. , 0 . 

Dailte.— 1 .A COMMKIH A i H i >.s ATI . \ 

Nev\ Text, iMrilully irMscd with tlv 
aid of li.ii rijosl leeent IkliiioiLS aiid. 
Coliaiions. Sriiah8\o,, 6r. 

Goethe. 

Pauvi, Part 1 ., the German Text, widi 
[ntrodiiclion and Nntrs. By Ai.fki-i 


; Iiang.- Woik.s by Andrew Lang. 

I Ban and AKinitRic Ban. .A Rally of 
j Pujlitive Rhymes. Fcp. Svo., 51 

, net. 

! Grass ok I^arnassl’s. Fcp 8vo., 
i 7s. bif. net. 

r.A LEADS OK BoOlCS. I''.(l.ted bv 
Aniiklw T..ANr,. I'cp. 8vo 
j The Blle Pdi-try Bdoe. Is.jiied by 
; A N drew I , A \G. W.tli I a 1 'J j t.-, a nd 

8H Ulustration.s ni the 'i‘'>.t, Croviii 

I 3vo , Or. 

j S/r^u/ E,fur-*T, ‘'nrJ^d i-n Indian 

I .\il- > . ii fi'i A'l .Vr, i'ui without 

j t f.'un , yj. fvi 

I Leclty . - 1 ‘t '!■ MS. Fiy W .JO if f ,i. i e v 
I l'>. p. 8vo , 5,1 

1 Layton.'-’A'-iik-s by I'KAMv Leyto.n. 

I "iHE Mrsix'ws Ol- rui- eaki'. and 
I B -.'iir- < ‘nwn 8v(> , yr (\i, 

j ( heap i lowii o\(». , f>./ 

! Ll \vi,s; I’o'Miis, t ' j,vn 

I 8\o , I , 

1 Jj>fL>n. ■ \\ by 'ini 1 C mo. oh 

: ! \ I ION iv nVEN .Mi- . M'I i Ji) 

' King P.imv: a iLicti .. Wiih t 
j PI iH* and jieoip, (.n JiiiePape by 

1 )‘D Bi K%» -JuM'.s, A R..\. thown 

• bv’il . »•/ 

J Makah. I'ci) 8vo., fn. Ol/. 

, The Waniiei?) i* ( r. 8vo., loj. Orf. 

Lit 11.1' t 'lowii If), 0/ 

Selected Poem.-i. 1 1. Bvo., lor. 0./. 

Macaulay. 1 -ay.s ok Anc o-.n r Romil, 

. ib' Lord 'f.A- at;: A\. 

' led liy (i. .'-'Cij A J’ E. I'Vp. 

1' r 0./ 


M. Seuss. I’h.O., M A. Cl 8v.. . 5L 
Faust. TiansUied, with Notes. By! 

T. R. WitHB. 8 VO., 12J. (id. 1 

Faust. The Fir.st Part. A Newj 
'I ranslation, ehirMy m iJl mL Ver'>c ; | 
with Introduction and Note-, By{ 
James Adky Birds. Cr. 8vo , Oi j 
I'Al'Sl'. The Second Part. A \ew ] 
Translation in Veiv. [iy Jamk-’ 
Adh;y Birds. Crown 8vo., isi. , 
lugelo W.— Work.s by 1 II A V 1 ngkloyv . 1 

Poetical Works. 2 vols. Fop. 8vo.,| 
I2.r. I 

Lyrical and Other Poems. Selected 
from the Writings of Jean iNGELtiw. 
Fcp. 8vo., 2/. td. cloth plain, y. 
cloth gilt. 


- - -- Bijou Kdition 

jtmii , 21. (1.7’., gjii top 

... Popular Kditum. 

Icp 4I0 , Of/. .M‘\v.*d rr til 'til. 
lllusiVaied by J R, \\ (.‘twii 

8vij., y. ( 3 d. 

AnnoUled Edition. Pejv Svo , li. 

.*:e\ved. 1,1. 6{/ cloth. 

NfisbiL—LAYS AND Lii.i nds. by K. 
Nesuit (Mrs. lluPEin iii and). First 
.Senes, firown Svo , y (nt. ^Second 
Series, with Portrait. Ciown Svo., 5.5. 

Piatt.— An Enchanted ( a.stek, and 
other Poems; Piciurrs, I'mirails and 
People m Ireland By Sarah Pja'it. 
Crown 8vo., y. 6d. 
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Poetry and the continued. 


Piatt.— Works by JoitN Jamj s I*iatt. 

Il)YI.S ANH LyKICS OK THK OllU) 
Vaj.M' V. Crown 8vo.. rr. , 

I.rrr] i? Nkw W'< i‘! d Ioyls. Cr. 3vo., 
5J- 

Tthoades.- Ti i-ks\ and Otiikk 
I’.MLMS. By Jami's k^t)\DI'^. ('rown 
Pvo, , 3 ., *'ui 

r,lley. - ^S’ork', by JAMKS 
kiijv. 

Bo. M • Ill'll' Al’JioMi., Frap, 8vo., 

b». 1,'. I. 

Oi.D Fashiom-.d kosi-'j : Poems. 

i:.!iiiO., 5 ^. 


Roborra. — SoNo*. ok 'ihk ( ommon 
! I JAY, AND A VIC ■ .an C'de fot tho Shelley 

Centenary. By CHATlLK.-s (5. D 
kojjl uK (a own 8vo , 33 6f.^ 


, Shakespeare.— B owdlisk’s Kami! v 
i SllAKKhi'-.Aio' With 36 Woodeiit*'. 
j 1 vol. 8\(j , « u. Or m 6 vols. Kcp 
, 8vo , 9 i\ 


TiIK SllAKi si’;.. MIK. JbKTIlDAY BOOK. 

I ItyMAIlV K. I^DM’AK. 32010., 1 i. 6t/. 

Drawmt'-Kooiii Editii'n, with Photo 
j I^l'ipllb. I'Vp. 8V0., J05. 6(/. 

j 

' Sf ovoDSon.— A Cmi.D's (ivmji'.n ok 
I \kk.s' s B.y Kohi'.kt l.ouis Stkvkn- 
i IjON. .Small fcp. 8vt). , 5 *, 


Works of Fiction, Rumour, &c. 


Anstey.™ Works by K. ANSTi.r. .XiiiIkm j 
cf ' Ve; .) 

TiiK Bi,A( k ! ooiu.k:, and othn , 
Clown 8 vo , L'f iKi.nds, at. e'Mib 


\'orKS Ik'Pi'l I k-'pnnt'-rl ‘■'o.m' 
•Puneh' With 111' 'U.-tions l-v J j 
I'lKKNAPi) P.M. !'•' IL' :i' Fir.^t .Ser.f b. i 
1 -cp. 4to., 3r. Socu'iti S-tus. I'cp j 
.\U) , Of. I 


Tilt- 'J's’AVn.l.INO C<'MP.\N!ON.s. Rt 
piinU*d iroin 'Pnu'h' W'jth Jllin 
iraiioiviby J. Bt'-i nakd Paih kidoh. I 
Post .}io.. 5 f. I 


Thk Man fkom PiI.anki.ey'.'’: a Story! 
in Somes, and oliioj >keti;h-'.s W nh ■ 
2 .\ lll'.jsli.dn.ins by J. I’i'i’N 'MO) Pai’T- 
lOl'Lilfi. Ivp. 4tO,, far. 

ATKMKR (TIIK) DU LYS; or. an Art ; 
Student in the Koiiin ol 'Ik n in . Crow n j 
8vo, , 2 ^. I 


By riiK SAME At;Tnor<. 

M.ademgiskim.k Moki* a Tale of 
Modern Rome, Crc»vi] 8va., 2,f. 6./. 


By THE S A .M I \ i ! r d OR— ufd. 

Tll.'Vr Ciiii nin,tinttil by (jOlil)DN 
BliOVSNE. Cl u A 11 8vo , .’J." bd. 

CNDKti A (Jl.oul). ('r. ."ivo. , 2r. M. 

'ijiK Kiddi kk o;.' l.otwvu. With Illm,- 

iralumb by W. Km.ston. (.rown 

8 VO., 2S. 6{t. 

A Child ok thk Re' ot.u i ion. With 
IlJiibtialions by L’. J. St\niland, 
Crown 8vo. , 2 s. 6./. 


ITester’S Vi- n i'URE ; a Novel. C.'rown 
8vo., 25. td. 

!n the OldknTime; a Tale of the 
Peas.im War in Gemiany. Crown 
G\o., 25. bn. 

I HE Younokr Si;iTER; a Tale. Cr 

8 \o,, 2 f. 6 r/. 


Bakoiv Pv THE Western Sea. By 
f,\.MKs H.AiacR, Author of ‘ John Wesia- 
cott’. Crow'n 8vo., 3^. 6ci. 



LONOM/iNS 6 * CO.'^ SIAA'DARD A\D (rENRRAI, IJ ORA'S. r? 


Works of Fiction, Humour, 


Ueaconsfield. -Works by ihc Karl of: 

TjEAC ONSirJKI.l). 

Xovi js ,\\i^ TAr.K.S. Cheap Kditmn. i 
('oini'ii tiMii n vols. C r. 8vo , r«. 6 >/. ' 

r.irli. ' 

Vivnm (}!(y. ! ('ontarini K!cimnjj, 


The Y( ill I Iff Duke, 
\c. 

Ixion, itc. 
ileni:* tt i 'I\ imile. 


Vern-tia TiiiicrrcJ 
CVjDnijfshy. Sybil 
Lolhair Kndynuun. 


Novi IS AND'i'ArES. The Huifli*M'rl^n 
Kciitiorj With 2 Poitraits ar.tl it 
Viffiieitev II vols. Cl 8\f» , 

Comyn.—ATiiKKSTONK I’kioky. a 
'Tale. By T. N. Comyn. Cjowo 

8 VO , 2 r. 6 {/. 

Deland.-- Woiks by Mak-canm' Djc- 
J.ANi), Alitlioi of ‘John W'.ml . 

The Stoky oi \ ('nn.D. Ci. i-’ao , t,r 
Mr. I'oMMY In)\E. and oUui M«a’es. | 
( 'rown 8\'* , M. I 

Doii^^all.-- Works by L. I>oi o \i ». | 


ITapfgard.- Works by 11. Ridkr Hac, 

GAUD- irniifiutii. 

Cleopatra. With 20 Kul! yo\^ Ithe. 
•traiions b> M CKEini mj'.gen uni 
R. t ahaN Woii()v h.lj, Cr 8vo . 

jir tij. 

Ih vnjH r. ( r avo , 3J. fJ. 

ITu Bkighiivis Witii 1/ 1" 'If 

.lint I in ii:-' T'-m l-v 

La.N( Mol Si-Ki. I) ( ! 1,. -ii’ 

Nai>a the niuUM 

iK-r-sliyi I! 'bivi' ■; < i.avo. ,fw, 

M 0 .% I'E/ Ij M A N I r A I « . 1 : ) M.- W l th 2 J 

niii‘-ii-inons by M. (juiiii hcnhagkn. 
V I f{vo.,6j 

ITairirard onJ Tang:. \Vi>KLiys 

lu IJ.I. )'y n kll;I'R J I Aut.AM) .ind 
/WiiRt 'V I.ANG. Cr. 8vo,, b, 

Ilartc. In the Caiup’isii,/ Woods, 

.-Jli,(i .SU'.-)*".. liy Ih.’Kf liAN’Il 
'I J-’lXM . O,/ 

Ki l l i I DLhA.MORI', a Novel. In 
ll»r ,\m.hnr or 'Miss .Molly’. Cr 8vu , 


Bi'(, GARS All. Ci 4 jiMi 8 \o.. n. o</ 
WiiAT NKGicsH'iY KNOW*; < rown 

8 VO., (u. 

Doyle.- Woiks by A. < on an Dovi f 
. viiGATK'i ARKK: aTnlt’ul M.iiiunuiih's 
kebt’llion. With Frontis]'ii ee and 
Vignette. < r. fivo., hn 
The ('Al'TViN (■■■' TITK f'i)D„.s'> AR, and 
other Tales. C'r rivo, , hi*. 

The kEri'ij’t.i'rs ■ a Tale of 'l\to (Jon 
tinenlb. C r. 8vo., 6 j. 

Farrar.-- Darkness ano Dawn; (.r. 
Scene* in t!i-' Days of .\eio. An Hi*-- 
torsc 'Inle. By Archdeacon Takrak 
C r. 8 VO., js. td. 

Froudo.“THE 'rw\i (‘hifii'S of Dun 
BOY: an Irish Komance of the Last 
Century. By j. A. Frouuic. Cr. 8vo., 
y. 6d. 

Iiaggard.— Works by H, Ridicr TIag- 
GARD. 

She. With 32 Illustrations by M 
Gkeiffenhagen and C. H. M. 
KeRK. Cr. 8vo., 31. 6 d. 

.‘\llan Qua'Iermain. With 31 Illus- 
trsftioris by C- H. M. Kerr. Cr. 
8vo., 3J. hd, 

Maivta’s Revenge; or, Tbe War of 
the L-ttlc Hand. Cr. 8vo., u. boarJ.s, 
IJ. 6 d. cloth. 

Colonel Quaritch, V.C. Cr. 8vo . 

y. 6d, 


LyalK-TuE At: oi'iiograiiiv hf a 
.S{ wDi'K. By Kona i \ vi.i , AiUhoi 
of ‘ I riiiKA.ui,’ eve l*Vj>. I'\() i r. i \\- d 
Kilition. W.th lllu&- 
ii.iii.nis by KAMT'l.or .nm:ed. Cr. 
tbo . 51. 

Melville. Work^ by Cr I VVHVlh 

Mi I, VI! l.K 

'I !.'* 1 d idi'itois. Uol.ilby I louse. 

! he liiitipii ter Is.i:- > f ,( itiy 

< iiijdf.r Nothing. D.gby (..r iii.i. 

1 he (jiuen’s Maties. (ieiicial ll-'iev c 
(,r, 8vii , IJ. 6/ each 
Olipliant.- Works by .Mr* Oi.ipu an'i. 
Maoam Cr, 8v(i., i.r. L.i'. 

In ' r.{L'ST. Cr, 6vo. , 1 c Of/. 

Parr.- ('an this be Lose*' liy Mrs. 
Barr, Auilioi of ' Dojolliy Kox (,i, 
8vo., 6.1. 

Payil.-— Works by Jaml.s 1 *ayn, 

'The Luck ok the Darrell-s. Cr. 
Bvo., ij, tid 

Thicker than Water. Cr. 8vo., 

IJ fh/ 

Phillipps-Wolley.-- Snap: p Legond 
of the Lone Mountain. By C, Bihl- 
LIPPS- VVoLi.FY. Wiih 13 fllustrations 
by H G. Wh-LINK. Cr. 8vo,, ji. 6</. 
Robertson. --The Kidnapped Squat- 
ter , and other Australian Tales, iiy A, 
Robertson, Cr. 8vo., 6 s. 



f8 WNGMANS &• CO.’S STANDARD AND GENERAL WORKS, 


Works of Fiction, Humour, 

Sewell.— Works by Ki.izabkth M. . Tirebuck.- Works by William 'I'ii/k- 


Skwkll. 

A( 31 iinpseofthe World, Amy Herbert, 
Laneton J\ir.sonafje. ('lee** 

M.irgurei I’crcival. (lerirude, 

Katliarinc .Ashton. Hoiiu* Lite. 

'I'lie lijiri’s nan^httir. After Life. 


i BUCK.. 

{ DoRRIK. Oown 8vo., 6.r. 

SWFKTHKAKT '' r. 8vo., 6r. 

Trollope.— Works by Anthony Tkol- 


Tlie ExjjeriemT of Life, j Ursiiln. Ivors. ! ^ AiinF.N. t r. Cvo . n. (id. 

Cr. 8vo., i.\ 6J each cloth zr. 6rf. ■ liARCHi£.STKR Tow > ks. Cr. 8vo., il Cui. 

each cloth extra, gilt I'J RUE, A, kKlATION OF THK 


Steven son.-- \\'orks by knuKUT Louis . 
Stivknson. . 

JSTKA.Nctr Cask ok I)k. Jkkvli, anij . 
Mk Fcp. 8 VO., ij, sewed.' 

IS bl cloth, 

■'I'm*: 1 )YNAM1TKR. Kcp. 8vo., IL SCWCCl, ' 

i.t, 6i/. clotn. I 

Stevenson and Osbourne.— T iik 
W'joiN^i r.fix. l'.> Koukkt Louis Stk- ■ 
v1£Nm)N ami Li.ovT> OsutU'KNK. ('r, ' 
8 vo., p. Cl/ 


Travels amj Auven- 

TURKS Wl-' MaTIJKW DI'HCi ON, Gentle 
man : Wlierein e* truly set down the 
Mannr r of Jiis'Iaking. the Long 'riitie 
of his Slavery in pers, and Means of 
Ills Delivery. Crown 8vo., 5J, 
Walforci- --Works by L. 15 . Walfori). 
TnkMisniiiir ok Monica: a Novel 
Ct.fivi‘.,2i bd. 

Till' ChNK Go(.H fit I'-SI .1 Stoiv. Cl. 
8vO. 2L t’l/ 


Sturgis.— A I'TKK 'rVM-.NTY YkARS, . 111(1 
('ilier Stones, by Julian Stuiuhs 

( I 8 VO , Cj. 

Sui.i.nor.- -L ay IkiwN Yohk Arm*' 
/>if li'i'iJiTf A'it’dfr. The.^ut(^biogr,■lphy 
of Maltha I'llirig. 15 y lii.RTHA von 
Suttnkjn’. 'rransUted by 'I, Holmes. 
Cr. 8vo , u. 6./ j 

Tliompson. ■ A Moral Dilemma By| 
Anmk '1 ilOMi'suN. Cr. 8vo,, 6 j. 


West. JlM.K- H ours with thk Mh, 
lion.\ii.m:.s • .Showing )mi\i much L.T-un;' 
It IS to siHiul a :ni!',i ■'ri ih.in to riai.*' it 
Ivlitrd by H. U. West ( r. 8vo , 

W eyin an.~W^ jrk.s by St .vn i y 1 . 
I W'l.VMAN 

House ok tiu: W^ii.k a Komaiu'e 
Cr. 8 vo , 6d. 

A Gfm m an ok Franck. . Cr. 

6f. 


Popular Science (Natural History, &c.). 

Butler.— OuK Hou.skholo Inseitis. Hartwic.- Works bv Dr. Georgk 


By K. A. Butler. With 7 Hati-.s ami 
113 Illustrations in the -ixt. Crowm 
8vu., 6 l 

Furneaux.— T hk Outooor Worlu; 
or, 'I'he Young Ct'lIectoCs Handbook. 
By W. Furneaux, J'.R.CjS. With 
Tt) Coloured ITriies, 2 I^lain >’iatt's, and 
549 Illustrations in the Text. Crown 
8vo., 7J. bd. 

Hart wig.— Works by Dr. George 
Hart WIG. 

'i'HK Ska and its Living Wonders. 
With 12 Platw and 303 Woodcuts. 

8 VO., 7T. net. 

The 1 ropical World. With 8 Plates 
and 172 Wocxicuts. 8vo., 7s. net. 

'IHK Polar W'orld. With 3 Maps, 8 1 
Plates and 85 Woodcuts. 8vo., 71. ! 
net. I 


Hartw u; — coniintied. 

Thk Surtekkankan Wc/im.d. Wul. 
3 Maps and 80 Woodcuts. 8vo., 7*. 
net. 

The Aerial World. With Map, K 
Plates and 60 Woodcuts. 8vo., 7;. 
net. 

Heroes of thk Polar World. 19 
Illustrations. Crown 8vo., 2). 

W0NDKR.S of the Tropical Fore.sts. 
40 Illustrations. Crown 8vo., 2 j. 

Workers under the CrROurlD. 29 
Illustrations. Crowm 8vo., 2r. 

Marvels Over our Heads. 29 Il- 
lustrations. Crown 8vo , 2J. 

Ska Monsters and Sea Birds, yq 
Illustrations. Crown 8vo, , 2J. bd. 
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LONGAfANS A- COrS STANDARD AND GENBRAL li'VRfCS. 


Popalar Science (Natural History, 

Kart wig.— Works by Dr. GEourji: . Stanley. - A Kamimah Hivioky ok 
[{\RT\\Uf—cuniinued. i Hirds. Hv Iv Mani.ky, foi 

i nieilv l>i;>hoi>oi With ll!u', 

Dicnt/ens (»E TUI. Dekp. 117 Illuitra- . * iMtioip^. Cr. 8\o., 3J. 6(/. 

lions. Grown 8\o., ar, 6c/. j 

Volcanoes ano isarthoo ake.s I Wood.— \V«.i D. hy ilu* Rev. J. G VV ot n ■ 


lllustraiions. Grown 8vo., (x/ i 

1 

Wild Animals of thk Tkopics. 66 1 
lUuslr.itions. l 'town fivo.. 31. 6</. ] 

Helmholtz.— Ropcf.AK Lkcturrs on i 
ISciKNTij'ii’ SunjrcTS My Hermann i 
VON IIKLMIIOLT/. With 68 WooiluiG j 
2 vols. Crown 8vo., 3L «y. o.ich. 

i 

Lydekker.- -Rjiasesok Ammai, Lfi-k . 
Past and J'rfsknt. Hy R. ! .YDn:);!- ii, 
B.A. With 82 Ilhis'r.Uions. C'ruvvn 
8vo. , 6s. 

Proctor.— Works by Riciard A 
pROcrroit. 

And U'f jl/i'o; t Longmiiv<i ^ To 's 
Catiilo^uf of Scienh fir [V>'rks 

Liout Science m)i< I.kincm' Hhuks. | 
Familiar Kssiiyson Scientific Siihuvi.s. j 
3 vols. (a own 8vo., 5^ each. 

Chance and i.uck: a Discussion of 
thr La\^s of Luck, CoinciHcnce, 
Wa;;oi.‘', L<»itcncs and the i‘;i!Dnr‘ 

of (i.iinhliiVL lie. Cr. 8vo., 2 j. ■ 
boards, 2> 'x/. d-nh. 

Rough W/IVS made .SwrioTH. Fami- 
liar EssayL” on .Scirntihc Snb,«'.:ts. 
Silver Libs ary Edition. Crown Svu., 

. 3-^ 6'^* 

Pleasant Ways in Science, t r. 
8vo., 5-L S’lver Library Edition. 
Crown 8 VO., 3J. 6d. 

'I’liK (iivKAT Pyramid, Obskevatoky, 
Tomb and Temple. With Illustra- 
tions. Crown 8 VO., 55. 

Nature Studies. By R. A. Proctor, 
f>RANT Allen, A. Wilson, T. 
Fostp:r and E. Ciaidd, Crown 
CTvo., SL Silver Library Edition. 
Crown 8vo. , 35. 6fl. 

Leisure Readings. By R. A. Proc- 
tor, E. Clodd, a. Wilson, T. 
Foster, and A. C. Ranyard. Cr. 
8vo., ^s. 


lloMi-s wiTiiiaT Hands: a IVm'i.,' 
tmi. ot ihu H.diimtion (T .'D-i .Ml. 
Cias‘''*d acioidnu; u* ih' i’:in'i|iir o 
Coiisiniclioii. i<}C) iiiM diatiuns 

8vri , 7f. nt t. 

Insh* is.-\T H- rii' ' .1 Popul.ir .■\ccount 
of lir'Lsh 1 1, then .Stinotmc, 

Habits ind i'lan'-tf!! maiuiiis Witli 
7110 llhislrai'.tii.s, 8vo., ys. net. 

hsLf IS Aii'oad; .1 Ac^’o. nt 

<f In.rcipn in-c'ls, t)i'-ir Stiucln 
Habits ,iiul ri.iii'dor'.n.itioiis, W 
600 Jilustiaiiiais. ri’.o. , 7.. net, 

Bi'ii.E A'.’Imais- a 1 ) 's' l ijiiion 

e\rr\ L\’i'p f'lcnfiK' mciiisoiifd 
Uv Sciiptii'i's. With iia Illusi 
tion« b\o , 7?. 'll I. 

I> IJ.AM) Rl \ 111 ri’D. W'lh 3 

1 rations (>. Bvo., p. 'n/. 

I (i|. J^Doits; ;i ol 

n.»l \T!it!c‘, on I’m- tn-.i! Natmal 
Ili'loiy With 11 Illustralionb. Cr. 
8vo., 35. fii/. 

S'lKANGK DwI'LMM/. .1 T '‘I'saiption 
ot the Habit. il'oiis o! .\ninials, 
abiid'v’d fn 111 'Homes without 
H.iiiils'. With f)0 lllusLoiiions. (,'r, 
8v<),, 3j. 6c/, 

Bikd Life oi the Him f. 32 lllnstra- 
lions. Ci. 8vo. , j.1. G/. 

WoNMiKaFUL Nests. 30 Illustrations. 

(> 8\o , y. 61/. 

Homes i ndev the GicOund, 28 Ulus 
trations. ( r. 8vo., 35. 6a. 

Wild Animal.s of tjif£ Bible, jcj 
Illustrations. Ci Bvo., 3?. (jJ. 

Domestic Animaes the Bible. 23 

niustralions. Cr, ovo., 31. 6 d. 

The Branch Builders. 28 lUustra 
tions. Cr. 8vo., 2s. 6d. 

Social Habitations and Parasitic 
Nests, 18 Illustrations. Cr. 8vo., 
21 . 



20 LONGMANS 6* CO/S STANDARD AND GENERAl. WORKS, 


Works of Beference. 


Maunder^s (Samuel) Treasuries. i Maunder’s (Samuel) Treasuries 


BiOGkAi'iiiCAi/I'KKASiJRY. With Sup- 
plement brouj;ht flown to 1889. By 
T'/fv. J A MI' S Wood Fcp. »vo., (ft. 


— lontinued. 

SCIKNTIPU: AND LITERARY TRKASDKV 
Fcp, 8 vo . 6 .f. 


'rnKA-NWRY OF NATUKAI. lllSTORY : Or, 
PoIIuIlU' Dictionary of Zoo'oi^y. With j 
900 Woortciits. Kcp. 8vo., 05 . 1 

Treasury op Geography, Physical, I 
Ill<^tt)rlcal, Di’scriptivc, iincl Political, '■ 
With 7 Mnps and j6 I’latps. Fcp. j 
8 vu., fu. j 

ThF 1'KPASlfRY OK HIMLE KNOW- | 

i.FDCF. liv the Rev. 1 . Ayre, M.A. i 
With i, Maps, TS plates, and 300 1 
W'lodculs. Fcp. 8vo,, 6j. I 

UiSTORK’Ai. 'I’rkasuky; Outlines of' 
Univcrs.il History, .St’pai.itv' Histones | 
of all Nfitioris Fcp. 8vu., 61. j 


The 'iRKAsi Rv ok Botany. ICditcd 
bv 1 . Lindi.ky, F.K.S., and 1 . 
Moouk, F.LS. With Wood- 
cuts and 20 Steel ]*lates. 2 vols. 
Fcp. 8 VO., 1 3 1. 

Roget.-TlIKSAURL'SOKENfH.ISHWORDS 
AND Phrases, t'lassiricd and Ar- 
iaiii;(d .CO us to Facilitate the Isxpression 
of Ideas and assist 111 Literary (’om 
poMtion. By Pkti-k Ma..k Rogkt, 
M.L*. F. 1 < .S Kceomjiosed through- 
out. enlariMd and inipioved, partly 
fioiii the Author’s NoU’S, and with a 
full Index., iiy the Author's Son, [01 fN 
I.KWJb Rogkt. Crown 8 vo., loj. f'ld. 


I'reasury of Knowi.k.dge and Willich.— Popuear Tahm'S for givin.'’ 
Tihraky oI‘ R}' r<FRKN(T,. roin- iriloiinaiion R)i ascerlainitn; the value 
prising an English 1 Iietion.irv and, I.ifehold, Leasehold, and Church Pro 
Gr.ininiar, I lnivers.il ti<m*te(i, Cl.isci- ! peity, the Public Funds, &c. By 
cal Diclionaty, Chionologv, Law Cii \ri fs M. WiMd*"!!. Edited by II. 
Dictionary, &c. Fcji. Hvo , oi. ! BbSf E Jo.M'.S. Ciown o\o , 10.1. Cx/. 


Children’s Books. 


Crake* — ^\Vorks by Rev A. 1 ). <.'rakk. 

Enwv THE Fair; or. the First ( iiro- 
nide of A^sceiiduiie, f.’rown 8vo., 
2.1, 6 ./. 

^I.KGARTIIEDanK' or.the Second ('hi o- 
nicle of yF.sceiidunc. ( r 8vo , 5.?, 6J 

The Rival Hkirs; bcin«: the Third 
and Last ('hronicle of /F.scendune. 
('r. 8 VO., 2i. <W. 

The House ok Waldernf. A Tale 
of thi' C.'loistcr and the Forest in the 
Days of the Barons' Wat.^. (irowm 
8 V 0 ., SLT. 6d. 

Brian Fit/-Count. A Story of Wal- 
lingford fiasllcand Doi cheater Abliey. 
Cr, 8 VO., 2 5. bd. 

Ingelow- Very Young, and Quite 

Another Storv. 'I 'wo Stories. By 

Jean Ingelow. Crown 8vo., 2s. bd. 

Xiang. — Works edited by Andrew Lang. 

The Blue Fairy Book With 8 
Plates and 130 Illustrations in the 
Text by H. J. Ford and G. P. 
jA(XiMB Hood, Crown 8vo. , 61. 


, Lang. - Works edited by Andrew Lang 
— continued. 

X'liK Red Fairy Book. With 4 Plates 
and 9ft Illustrations in the I'ext by H. 
J. Ford and Lancelot Spkld, 
(.'row 11 £vo., bs. 

I'liK (5 rken Fairy Book, With ii 
Plates and 88 Illustrations in the Text 
by H. J. Ford and L, Bogle. Cr. 
Bvo., bs. 

Tiik Biaik Poetry Book. With 12 
Phtes and 88 Illastrations in the Text 
by H . J . Fori > and Lancelot Speei ». 
t'lown 8vo., 6 j, 

The Blue Poetry Book. School 
Edition, without Illustrations. F'ep. 
8vo.. 2-5. bd. 

The True Story Book. With 8 Plates 
and 58 Illustrations in the Text, by 
C, H. Kerr, H. J. Ford, Lancf,i.ot 
Speed, and 1 ... Bogle. Crowm 8vo., 

65. 



LOyCMANS 6* CO/S STAA^DAIfD AND af.NKI^AL W'oDICS. si 

Children’s Books — coviiinucd. 


Meade. — Works liy L. 'I'. Mi \in;. 
pj.n AMJ TIIK niiLMK-sS. IlluslrnU'd i 
( Town B -o., vs. (j(/. 

Tin: lii'KPM (JIJD rKI/re. Illuslinlril. I 
('i . B\o , 5,1. 

D\i)hv'.s I Joy. 11 lu.su ntcri. Crown! 

8 VO., 3.S. Or/. I 

Rl olGS worth.— Works by Mis. Moi ks- 

WtTKTH. , 

Su.VKKTHORJs^; IlUistnitni. (T.Bvo.qj. j 
TriK PaI ACK in TIIK (iAiJUKN, fliiis- ; 
rutfrl. ('r<jwii 8vo,, s’ j 

i'ok Miss Sr. (.,*' i'nti.n. fV. | 

iJ.s Oi/. ! 

Ni iciiijOPWS. llhistirrtrd. Cr. Svo., os.j 
Tl [■ STOKY of a irsFKlNO MOK.NlNCj^ic ■ 
llluslrLilcd. Crown 8vo , ur. f'u/ 1 


Reader.- X'^in-s r.o v K; cam 

:i I’.iitlid.iy hill ].. ink'll 

tif J'JiAVili. )Sv I’.Viil.'k !■ ki .\I)1 
bv .\U\ iVrlOOlvl ki 

i6iin»,. dotli, .;s aj'. , \ 

31 6/ A 


8 tev<'iiHoii. --Woiks bv Roi.j i.i 1 .■' i'. 

bl!.\i\s(.N. 

A ( :iii n’s CakoI'N 1.'!- Vi r-i.-,. Snuili 

J*.p 8sij . ss. 

A{ c , aim \n'J) ofSono*. 

r > il'sf !• tl ji ill ' \ ( liiM ( i.irilfj, i 
V.’. .1' , ■ ill lo :\.ii h. l,v M II- !C 

\!ii. i'oi., .yU> C’s 
''\i»l, p, 0 //., Liollt f,'il. 


The Sliver Librarv. 


Crown P.vo .j, oi 
Baker's (Sir B. W.) Eight Years in , 
Ceylon. W'itli A IHtMimuoim ■; *•/ . 
Baker's (Sir S. W.i Rllie and Hound in 
Ceylon. With (j IllnsiMiKni . v 
Baring-Gould's (Rev. S.) Curious lAyihs 
of the Middle Ages. <h! 
Baring-Gould’s (Kev. S.) Origin and 
Development of Religious Bci/ef, , 

vols. 3.1. 61/ I'acli. \ 

Brassey's (I<a.dy) A Voyage in the* Sun- , 
beam'. W'ltli 66 llliisU.itic.ns 310,/ 
Clodd’s (E.) Story of Creation : .1 I'i.un ' 
Ac'counl 0; ICvoliuion, With 7; lilu--- ‘ 
Iriitions 3r. 6c/. | 

Copybeure (Rev. W. J.) and Howson's I 
(Very Kcv. J. S.) Life and Li iistles of 1 
St. Paul. 46 IiUialiaiions. ? . «i,/. 1 

Dougall’s (L.) Beggars All; a Ncjvd I 
<V. I 

Doyle’s (A. Conan) Micah Clarke : a Talc ! 

of Moniiicjutirs kebcllion, 3^ 6(/. j 
Doyle’s (A. Conan) The Captain of the | 
Polestar, and other T.ik 3^.6./ j 
Proude'G (J. A.) Short Studies on Great ■ 
Subjects. 4 vols, 3^, 6t/. »-:ich j 

Froude’s (J. A.) Caesar : a Sketc'h. 6./. ; 
Froude's ( J. A.) Thomas Carlyle : a ' 
History of his Life. 
i;;^3-i 835. 2 vols. 7s. 

1834-1881. 2 vob. 7.T, 

Fronde's ( J. A.) The Two Chiefs of Dun- 
boy. 31. 6 d, 

Froude’s (J. A.) The History of England, ; 

from the Fall of WoLscy to the Di Il.iI j 
of the Spanish Armada. 12 vols. 
31. 6 d. each. 


I At !■ \ • .5 T MK. 

OlcJg b iKuv. G. P.) Life of the Duke of 
Vi'ollingion. W ''Ii I’ci ii. ,1 3. 

Haggard’s (H. li.) I'.ur \ ili'ioiv of 

Hill ,i' ,‘TitiM^ OP. 

H.^ggard'a iH. R.) Allan Qituierumln. 

U i:h c'l* iii’.isti. .111-11' 1 ti.t 

Haggard's iH. R.) CoioncI Quaritch, 

\ t ; a '1 i\\r 111 ( i.dUiry 1 ,1: 

Haggard's (il. R.'i Cleopatra. With vy 
1 T.il liiiJ'iiMiioM « 31 6,6 

Haggard’s R./ Eric Brighteyes. 

\\ iih 51 lliU'.i'.ilU'Us 31 0 

Haggard's ill. R.i Beatrice. 31. Ga. 
Hartc'B Bret) in the Canjulrtez Woods, 
and other Storleb. 0./. 

He’.niholt.':’B (Kennann von) Popuirr 
Lectures on ucientUlc Bubjoct:', 
Willi 08 Woofh iiti., 2 vols. .V Of/ 

fS' h. 

Howitt's (V/.) Visits to Remarkable 
Places. 80 IilustraU'iiis. 3^ 0 ./. 
Jefferies’ (R.) The Story of My Heart . 

My Autobic^^sjihy'. With Portraii 

3.. 61/. 

Jeheries* (R.) Field and Hedgerow. Wiih 
Portrait. 31. fV. 

Jeti'erioa' (ii.) Red Deer. iih 17 
lllr.slr.itions. 3J- bi/. 

Jefferies’ (R.) Wood Magic: u Fable. 
35 . hd. 

Jefferies' (R.) The Tollers of the Field. 

With Portrait from the Bust in Salis- 
bury Cathedral, y. 6c/. 
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The Silver Library- -continued. 


Knl^iit’a (B. F.) The Cruise of the • 

* A lore, j' ; iht‘ Nan ativp ol a Search for i 

Trea-ii'.u* oti ihi* Desert Jblrind ol ' 
Tririilid With 2 Maps and 23 ! 
Illustrations, y. 6./. * > 

Land's (A.) Custom and Myth: Suulies ! 

ol l'\\rlv LJ-sas'e and rirhcl. 35 hi/. : 
Lees (J. A.) and Clutterbuck’s (W. J.) ! 
b.C. 1887, A Ramble In British ] 
Columbia. With M.i}i^.irid75 Illnslra- 
tions. 3.r. Ol/. j 

Macaulay's (Lord) Essays and Lays of; 

Ancient Rome. n.*' ; 

Hacicod (H. D.) The Blenients of Bank- . 

in^f. ud. ; 

Marshnian’s(J.C.)ruen)oirs of Sir Henry , 
Ha^. clock. 

Max Muller's (F.) India, what can It I 
teach us? 3^ f'..' 

Max Muller’s (7.) Introduction to the 
Science of Reli{?i;m. {v. o/. 

Meri vase's (Dean) History of the Ramans 
und;.r the Emiilrc. 8 \oh. 3.. '> ' s.i. I 
Miil's (]. S.) Political Economy. ;< 0/. 
Mill’s i 3.) System of Lojjiic, h^/. i 
HUrc!’’K (Geo.) Country PleasuiTt-, ■>./. 
Newman's (Cardinal) Apolotlla Pro Vita ! 

6uo,. 3.1 <\i : 

Newman's (Cardinal) Historical 
Sketches. 3 vi iv )» <>/ 'Mth. 
Newman’s fCurdiiiall CaliSata: .I'lVici 
d'l' I li'rd ( ■< Miiir} ■;» o 
Ncwii.an’s (C/u'dinal) Loss and Gain: a ! 
'! 3.. hd 

Nowinan’s (CardinrO Essays, Critical 
ii'id 1 li'doi iciil 2 soh, 7'. 

Newman's (Cardinaii The Development 
of Christian Doctrine, '>r/ 
Nowman’i (Cardinal] The Arlans of the I 
Fourth Century. ;v. j 

Newman’s (Cardinal) Yersos on 
Varioiie Occasions. 3.(. 6./. 

Newman's (Cardinal) The Present 
Position of Catholics In England. 

y. 6ii. 

Newman’s (Cardinal) Parochial and 
Plain Sermons. 8 veds. 3Jf. (xL each. 
Newman's (Cardinal) Selection hum the 

• ] ’.iroi'hial and Plain Sermons 3r'6(f. 
Newman’s (Cardinal) Sermons bearing 

upon Subjects of the Day. 3^. 6 d. 

Cookery, Domestic 

Acton.— Modkkn Cookery, By Eliza 
Acton, With 150 Woodcuts. Fcp. 
8vo., 4J. 6d. 

Bull .—Works by Thomas Bitll, M.D. 
Hints to Mothers on the Manage- 


Newman’e (Cardinal) Dlfhcultlesfeltby 
Anglicans In Catholic Teaching Con- 
sidered. 2 vols. 31. 61/. eiuli, 
Newman's (Cardinal) The Idea of a 
University, y. 6./. 

Newman’s (Cardinal) Biblical and 
Ecclesiastical Miracles. 3.;, ' 
Ncwm.iP's (Cardinal' Discussions and 
Arguments. \y. 6./. 

Newman’s (Cardinal) Grammar of 
Ascent. 3^. Od. 

Newman’s (Cardinal) Fifteen Sermons 
Preached berora the University of 
Oxford. 3r. ('//. 

Newman's (Cardinal) Lectures on the 
Doctrine of Justllication. y. fuf. 
Newman's (Cardinal) Sermons on 
Various Occasions. 3^. 61/. 

Newman’s (Cardinal] Via Media of the 
Anglican Church, in l.cclun'S, «S.(' :* 

vol .. 3j. fv/ iMi'h, 

Newman’s (Cardinal) Discourses to 
Fulixed Congregations, h.V 
Phillipps-yVoUey’sCC.) Snap: n 
ol ihn Mount, lin. With 

IllubtuUions. 3s. 6./. 

Proctor's (R. A.) Other Worlds than 
Ours, y. b,! 

Proctor's (R. A.) Bough Ways made 
Smooth. (ii/. 

Proctor's (R. A.i Pleasant Ways in 
Science. 31 bd, 

Proctor's (R.' A.) The Orbs Around Us. 

3». fv/. 

Proctor’s (R. A.) The Expanse of Heaven. 

TV 

Procter's (R. A.) Myths and Marvels 
ol Astronomy. 3^. 6J. 

Proctor’s ( R. A.) Nature Studies. 3 .t. 6 /. 
Smith’s (R. Boswortli) Carthage and the 
Cartlfaginlans. 3i. 6d. 

Stanley’s (Bishop) Familiar History of 
Birds. 1 60 1 11 nitrations, y. (id, 
Stovcn5on(RobertLouls)and Osbourne’s 
(Lloyd) The Wrong Box. y. 6d. 
Weyman’s (Stanley J.) The House of 
the Wolf ; a Romance, y. 6d. 
Wood’s (Rev, J, G.) Petland Bevlslted. 

With 33 llluslratiofis. y. 6*/. 

Wood’s (Rev. J. 0 .) Strange Dwellings. 

With 60 llliisirations. 3J. 6d. 

Wood's (Rev. J. 0 .) Oat of Doom* xi 
lllustnitions. 3;. 6c/. 

Management, &c. 

MEN T OF THEIR 1 3 E-\LTH DURING THE 

Period of Pregnancy, Fcp. 8vo-j 

ij. 6d, 

The Maternal Management of 
Children in Health and Disease. 
Fcp. 8vo., ij. 6d. 
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Cookery, Domestic Management, 


De Salis.— Works by Mrs. L)k bALis. 
Cakes and Conm- ctions a La Mode. 
i’cp. 8vo., ij. Ort’. 

DooS; a Manual for Ani.^tnirs 1 ‘cp. 
8vo , IS. bd. 

Dkksskd Game and Pdultkv a da 
Mode. I*’cp. 8vo , u. <w/. 

DKESSKI) VEGl-TAlil.ES A LA 
Kc[), 8vo., ir 6./. 

DiONKh A LA Mode. I''cp. 8vo., is, o.f, 
En I'KISes a ^ Mf 'DL. I'qi. 8 vo,5 il 6</ 
OystkksX la Mdi'K Fcp. 8vij., if 6i/ 
PlIDDlNl.S AND PASl'iiY A LA MODE. 
Kcp. Rvo. , li. bd. 

Savoi'RIES a la Mode. Fcp. 8vo., 
IL bd. 

Souls and Dkessi.d Fisu X la Moor 
Fcp. 8vo. , ij. 6(/. 

S'lVKETS AND SlUM'KK Dl.'-ITFS A LA 
Mode. Fcj). 8vo., rv. 

Tempting Disiir.s koij Small In- 
comes. Fcp. 6vo,, is o./. 


i De SaliB.— Works by Mi.-. OeSali^ 

] continned. 

i FiriK.M. DKCniiATioNS. SutjgcMio’)'- 
, ami IV'-criptions, l i-p Svk- , n. b,!. 
i Ni'VV-laid KggS ; Ilin'o If Aaiafcm 
I Poultry Kratffs. 1 i p. tSvn . f>./ 

j W^RTNhLE.S AND Xoi ION'S I OK F.VLIO 
JloLSKnoj n (i y\o.i.. f)./ 

■ llarrisoD. -( ocikluy kok !irsv Livi--. 

, AND.SMALl. In< OMI-‘>. ILM dO'U VK 
RISON. ( V S'.O.. I' 

j Lear. -M a k; k k < ; -> >ic m w ! .v 1 1 L 

‘ SidNI.yLi-AK l'<l ' , :M. 

Poole. < l-iJlvLKY >'0,; I HI'; 1 >! AlUCTlf 
Pv W. II. .-n-t Ml- Poole. Wiih 
i*ioLK(’ i)\ 1);. Pa\Y. I'cp 8\o., iJi.O/ 

1 WalkeT. - A MAND:;n»Ms roUMoTllFK- 
bi iM}’, S’lnpir Hull'- to Women or ihi 
Mat .UM ne’isl of i!m!i H'M'tli (JiiMiif: 
• anti ' out'ncmfnt, i 

>v;lli IM.uii l)treilioTi>- a - to ihe ( aie ul 
Inlauis. P»v I ‘\.\’KlI \\ .sI-k.L R.f'P 
and I. .M. L k f ■ S. and .M.I ‘ (P.rux ) 
Wnb ij llhistraiions, i^r. Bvo,, '_»t bd 


Miscellaneous and Critical Works. 

Allingham.— V akiktik." in I'kosit. Boyd (‘A. K. II. B.'l. -Woiks bj 
Py William Ali ingiiam. ('i a. K. if Pidd, I> !' - . -nfinurj. 

8vo. i8,i. (Vob. J and a. K.inibles, bv Lam»S( .\les. Ciirkt in-s amj) Mora 
Patkicius Walker Voj. 3, lush i.itiks, ( nmii 8\o , 3, td. 

SkKthcs, etc.) ' Lei.sukk Hours in Town. Crown 

Armstrong.— E ssays and SKrTimcs. 8vo,, 3? bd 
By Edmund J. Akmsikong. hi-p. , Lessonsoj- Middi !■ ,^CL. 1 '» 

8vo., 5i. Ouk CriTLi- i.iKi*. Two Si-ijes. Cr. 

Bagehot.— L iterary Studies. iJy 8vo,. 31 bd. e.ich. 

Walter Ragfhot. 2 vols 8vo., vH.'. Ouu H()MelyComkdy: and Tragedy 
B amefl.--SHAKE.SLE A RE STUDII-S, AND ClOWn bvO., 3i. bd 

O iHER Essays. By Thomas .'-'Ls noek Rh ke.ations of a Cui ntr'y Par.son. 
Paines, LI..D. With a bioj^r.iphical 'i'hrce .Senos. i'l , pa. bd. each. 
Pieface by Prof. Lewis Camfsell. Fu.,iSt*rk'.s Popuiai Ed 8vo ,0</. swd. 
Crown 8vo. , /v. bd. Butler.-- Works l>y S.\mukl Pl’tler. 

Baring-Qould.— F urious Myths ok Erewiion. Cl 8vo.. c.. 

THE Middle Ages. By Rev. S. The Fair 11 a yen. A Work m 1 Jefence 

Baking-GOULD. C row'll rivo. , 3 j. 6rf. of the MiJ.uulous ]''.!!-mrni m oui 

B at t ye.— Pictures in Prose of LokI'.s Minisiiy. Ci 8vo . 71 6./. 

Nature, Wild Slort. am>I 1 i;mble Like and Hahit. An ]''5SJiy after a 
Like. By Aukyn 'I kevok Haitye, ('ompleler View of Evolution. Cr. 
B.A. Crown 8vo. , 6t. 8vo., yj. bd 

Boyd (*A. K. H. B.’).--Works by! Evolution, Old and New. Cr. 8vo., 
A. K. H. Boyd, I.).D. ‘ loj. A/. 

Autumn Holidays of a Country; Alls and yANcrrARiE.s of Piedmont 
T’Xrson Crown ovo., 3j. 6</. j andCanion'I'h'ino. Pt.^iio., io.r.o./. 

Commonplace Philosopher. Crown' Luck, or Cunnlni;, as 'ihk Main 
8vo.,3j6i/. 1 Means OF Organic Modification ? 

Critical Essays ok a Country ‘ ( r. Bvo., js. bd. 

Parson. Crown 8vo. , 3^ bd. \ E.\ Vi>to. An Afconnt of the .Sicro 

East Coast Days and Memories ' Monte or New jemsalem at Varallo- 

Crown 8vo.. ^r. bd ' .Scs:oa. Oown 8vo., laf, 6r/. 
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Hiseellaneons and Ciitieal Works— 


Praneia.— JONtiJs Rkvkaled By his 
surviving Cjrandson, H. R. FRANCIS. 
8vo., 6 j. 

HalU'well-Phillipps.— A CALRif^AR 
OP TTIE lUr.UWE!4. - FHILUPPS 
Collection of Smakkspearean 
Rarities. Enlarged by Ernest E. 
Baker, F,.S.A. 8vo., iw. 6rf. 

Jlodgson. — Outcast Essays and 
Verse Transi-ations. ‘ By W. Shad- 
worth Hotx;soN. Clown 8vo., Si.drf. 
Hullah-'—Woiks by John Hullah. 
Course op Lectures on the His- 
tory ok Modern Music. Bvo., 8j. td. 
Course ok Lectures on the I'ransi- ' 
TioN Period of Musical History. 
8vo., loj. hd. 

Jefferies*— Works by Richard Jef- 
feries. 

Field and Hedgepow ; last Essays. 

With Portrait. Crown 8vo, , 3Jf. (id. 
The Story of My Heart : my Auto- 
biography, Crown 8vo. , 31, 6d. 

Red Dker, With 17 Illustrations. 

Crown 8vo., 3J. bd. , 

The Toilers of the Field. Crown 
8vo., 3r. 6d. 

Wood Magic : a Fable. Crown Svo., 

Johnaon.— The Patentee's Manual: 
a TTreatise on the Law and Practice of 
Letters Patent. ByJ. & J. H, John- 
son, Patent Agents, &c. Svo, , tor 6d. 

Lang.— Works by Andrew Lang. 
Leti'ERS to Dead Authors. Fcp. 
8vo., af. 6d, net. 

Books and Bookmen. With 19 
Illustrations. Fcp. Svo. , ai. 6d. net 
Old Friends. Fcp. Svo. , ar. 6(f. net 
. Letters on Literatur e. Fcp. 8vo. , 
31 , 6i, net. 

MatSfarren.-- L kctureson Harmony, i 
^ Sir Geo, A. Macfahren, 8vo, , xar. 
Max lfiuller.--Works by F, Max 
M&li kr. 

Hiebeet LECTxniES ON the Origin 
and Growth of Religion, as illus- 
trated by, the Religions of India. 
Crown avo., 7J. 

lNT»onuci:ioN to the Science op 
Religion,: Four Lectures delivered at 
the Royal Institittion. Cr. Evo. drf, 
{lamHArntd. 

NatuEAL. I^GtON. The Gifford 
Lectures, Or. ato., »cw. 6d. 


Max Miiller.— Works F. Max 

MilLLER.— Mdi/. 

PHy.siCAL Rfligion. The Gifford 
licctures, 1890. Cr. 8vo., tor. 6d. 
Anthropological Religion. TheGif- 
ford Lectures, 1891. Cr. 8vo., lof. 6d. 
Theosophy or Psychological Reli- 
gion. The Gifford Lectures, 1892. 
Cr. 8vo., iolj. 6d. 

India : What can it Teaot us ? 

Cr. 8 VO., 3)’. 6(/. 

Mendelssohn.— The Letters of 
Felix -Mendelssohn. 'J'rmsl.ue l by 
Lady Wallace, s voh. Cr. 8vo., 
Milner.— Country Pleasurfs : 

< 'hronicle of a YcJir chiefly in a Gar 
By George Mii ni-.u. Cr. 8vo., 3r 61/ 


Proctor.— Works by Richard A 
Proctor. 

Strength and Hapih.ness. With 9 
Ilhvtrdtiops. Crown 8\o., 

Strength ; How to ge-l Strong and 
keep Strong, with Ch.i piers on Row- 
ing and Swimming, Fat, Age, and the 
Waist. Willi 9 lUus. Cr. Svo, 2 ,t. 

Richardson.— National Heat.th. 
A Review of the Works of Sir Edwin 
Chadwick; K.C.B. By Sir B. W. 
Richardson, M.D. Cr., 41. 6d, 


Roget. — A History op the 'Old 
Water-Coi,c)uk Society ’( now the 
Royal Society of P.ainter.s in Water- 
Colours). By John Lewis Roget. 
2 vols. Royal 8vo. , ^s. 


Rossetti.— A Shadow op Dante ; be- 
ing an Essay towards suidying Himself, 
his World, and his IMgrimage. By 
Maria Francesca Rossetti. With 
Illustrations and design on cover by 
Dante Gabriel Rossetti, Cr, 8vo. , 
loj. 6d. 


Southey. — Correspondence with 
Caroline Bowles. By Robert 
Southey. Edited by E. Dowden. 
8vo, , 14J. 

Wallaaehek.— Primitive Music : an 
Inquiry into the Origin and C(evelop- 
ment of Music, Songs, Instn^ents, 
Dances, and Pantoraimes flf Savage 
Races. By RidiAiiD ’W^allapchek. 
With Musical Exampicis. Svo. , la*. 6d. 


RTeflft^^WaLS, AND How Nor 
Make Them. a Sdeetion of 

Le^og Cases. By B. B. Wm, 

A:gthor'^^'* HalMioiirs wUh 
Fcd, Svoi', a,r.' 
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